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l is xpected that the German Antarcti xped 
m” inde? it Fiichnet \ eave Germany 
n th earl ring of , Half the expense 
of th expeditior timated at 1,200,000 mark 
have been bscribed, and the haling-ship Bjort 
tons ha bee! purchased ind renamed = the 
Deutschland rhe ‘ number under 
pilot jJorgensel and he following in addition to 
File} itute the scientific staff Dr. Ba 
kow, of tl Potsdar Meteorological Observator 
meteorologist and hy ist Di Brennecke, of the 
Deutscl Seewart oceanographer Dr. Heim, geolo- 
gist ty Koh! irgeo! Dr Pryzbyllok, of the Pots 
dam CGreodeti Observatory, astronomer and magnet 
an; Dr. S ej g rapher; Herr Neuberger, te« 
nologist ind anothe surgeon, not designated 
On it va outhward the expedition will make 
series of oceanographic observations in the Sargasso 
Sen and t t ( ! nt tl ! nt being to 
explore 4 ore ter region of the Atlantic that 
has bee! nve gated by previous expeditions It ts 
expected to enté the ice at South Georgia and proceed 
thence to tl Sandwich Group, and then advance sout 
ward into Wedde Sea A base station is to be estab 
ished on the mainland south of Coats Land, from 
which the ed expeditions will start It is expected 
that Captain Seott's English expedition will, in the 
meantit have entered tle Antarctic regions froin 
the opposite side ‘ from Ross Sea In case the 
expeditio meet, as Filchner confidently expects they 
vil part of the German party will turn back and 


swccom pany scott to Weddell Sea, and some of the 


English will retra their steps, to guide Filchnet 
onward to Ross Sea. each expedition thus making use 
0 tl provisi¢ ! ols stablished by the other 
TI yroposed Scottish expedition, under Bruce, also 
expect to ¢ er the ir regions Dy vay of Weddell 
Sea, but ha greed to yn fit ts operations to th 
portion east f longitude 20 deg while the German 
party will remain west of that line There is, of 
jurse, a ossibility tha ill three expeditions may 
meet somewhere it he heart of the Antarctic 
TI ork at the base tatior wil ne:ude ont 1i0u 
meteorologica ind magneti observations including 
aerological investigatior vith kites and pilot-balloor 
Ihe will be of especia nterest owing to the prox 
imity, to the northward, of the meteorological stations 
maintained by the Argentine government in the Sout! 
Orkney ane Sout re i 
RAPIDITY IN WARSHIP CONSTRUCTION 
> HI 1e House of Representative 
ed the ava ropriation 
t t ted nder the heading In 
rease of the Navy that of the tw 
att 4 ti ( ye or both might be built 
in a Un t avy yard, Owing to the inclusior 
in ‘ f fa wu calling for an eight-hour day 
for all workmen employed on these vessels, it looks 
as if the ) Lye urtr t ght elf have to unde! 
tah t ! ott h for everal yf 
‘ ' F Rive Iron Works 
ann ~ ' to hid nder } 
nd or ( dit ol an he New 
po ‘ vare at sl} The 
fo yptional ¢ GO Om 
to §$ 
Ther are numer be ad 
vanced why it ‘ id ig t ! 
} 3 hy he 2 eri ‘ fa ng 
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rocedure Unfortunately, the New York navy yard 
the only one in the country which has the facilities 


building large armored ships, and even at New 


York but one can be built at a time The ‘Florida, 
at th date fairly ell on the road toward comple 
tion, is in the water, so that her slip is available 

t many valuable months would undoubtedly be 


ost before Capt. Baxter (the naval constructor in 
arge ould erect another slip and the accompany 
lant for the second battleship In these days of 


ad rivalry among the leading nations of the world 


for the mastery of the sea, the necessity for speedy 
construction is apparent; and with our conservative 
programme of but two new apital ships a year, we 


cannot afford to allow too much time to elapse be 


lé ol act ind the delivery of 

sels le government Hence it is probable 

that ‘ vise heads in Washington will find some 
ans to accomplish the building of one of the two 


iips-in a private yard 
ntil about six years ago it was a standing re 
proach to our naval administration that they showed 
ich leniency toward the private concer! in the 
atter f iving up to the etter of their contracts 
especially the clause regarding rapidity of construc- 
tior The bidders, when submitting proposals, were 
required to state the length of time it would take 
them to complete the ships for delivery to the govern 
ment (It might easily happen that, other conditions 
ving equal, this one factor might determine the 
iward of the contract.) Nevertheless, the time clause 


as pretty generally ignored, so that frequently ships 





vere not ready for sea five years after being laid 


dow! Indeed nstances are not lacking of govern 
nent work being practically suspended, so that some 
merehantman might be hurried to completion 
When Mr. Roosevelt became President, he displayed 
keen personal interest in the affairs of the navy 
and wherever he found abuses he took prompt steps 
to put an end to then I 1902 the Maine, Mis 
souri ind “Ohio” were still in the builders’ hands, 
though they had been authorized as far back as 1898; 
and of the five powerful vessels of the “New Jersey 
lass, not one was making satisfactory progress. Our 
new fleet, which Congress had so generously provided 
for in the years subsequent to the Spanish war, was 


nostly on the stocks, and things in general were 


anguishing, when Mr. Roosevelt, seeing at once where 
trouble ay applied the proper remedy What 
is needed was ompetitior Not ompetition alone 


between the various vards but outside om petition 


So in a message to Congress he recommended that 
they include in the naval bill, which that year author 
ized the construction of two battleships 1 provisior 
that the Secretary of the Navy might, at his discre 
tion, build one of ther at a government navy yard 
This he did, and the results which followed trans 
ended expectations The Connecticut, of 16,000 
tons, was laid down in the New York navy yard; the 
ontract for her sister, the Louisiana being award 
ed to the Newport News Ship Building and Dry Dock 
Company Forced thus to compete with the United 
States government, the Newport News people be 
tirred themselves, and bent every energy toward 
finishing the “Louisiana” ahead of her rival 

The “Connecticut” was heavily handicapped at the 
tart, pending the erection of the necessary cranes 
ind shops and the building of a slip; but Naval Con 
structor Baxter, to whom this important task was 
intrusted, bravely overcame all obstacles, and set a 


vacé which gave the private yard all it could do to 


keep ul And this despite their added advantage of 
ng able to work their men ten hours a day to the 
government eight When the Connecticut was 


ibout two-thirds completed, however, work on her had 
to be suspended to await the delivery of her armor 
plate, of which she carries about four thousand tons 
She was launched just eighteen months after her Keel 
was laid, thus tying the “Louisiana's” record The 
atte? though. was the first to go into commission, 

three years and three months after her keel plates 

laced upon the ways. This performance proved 


to the entire satisfaction of the authorities that with 


suff nt incentive our shipyards could turn out a bat 
eship within a reasonable time; and Congress, at 
knowledging the success of the experiment, has since 


neluded in most of its naval bills a provision giving 
the Secretary of the Navy power to build battleships 


it government ( hould he deem it advisable. He 

not exercise } rrivilege, however, until two 
yeal go, for the te concerns have lately man- 
aged to turn out our n even less than the con- 


tract t'me 


In 1908 the S ry ordered the huge dreadnought 
Florida 21,500 tor laid down at the New 
York yard here Constru ; r had a splendidly 


irilled force of workmen putting t finishing touches 


on the new fleet collier “Vestal,” of 12 
iad then recently left the ways. The “Florida’s” sis- 


ip, the Utah is being bu by .ne New York 


500 tons which 


building Company, of Camdeu, N. J., and the 
even keener than 


rivalry between the two leviathan 
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that of the “Connecticut” and ‘Louisiana. Thouga 
these super-dreadnoughts are 5,500 tons larger 
than the older vessels, so great has been the improve- 
ment in building methods in the intervening few 
years, that the “Utah” was launched in ten months. 
S per cent compieted, while the “Florida” left the 
ways in fourteen months with 63% per cent of the 
work done It is expected that both of these mighty 
vessels will be in commission within two years 
after they were laid down. 

We have now about reached the point where the 
argest man-of-war may be built quite as quickly on 
this side of the Atlantic as anywhere in the world, 
except possibly in England. Germany, urged by her 
Kaiser, who has made the Fatherland’s new navy his 
special hobby, has so improved her dockyard facilities 
in the last two or three years, that she can turn out 
dreadnoughts in from twenty-four to twenty-seven 
months. France still requires a full three years, and 
Japan at least that long In England, the home of 
steel ships, there are several yards, both government 
and private, where a dreadnought may be built in a 
year and a half if necessary The original ship of 
that name (that is, the present Dreadnought”) was 
launched in less than five months, and delivered ons 
year and one day after her keel was laid down. This 
remarkable and unequaled record was made at the 
Portsmouth (Admiralty) dockyard in 1905-6 

In the list given below will be found the time it took 
to complete our newer battleships (those at present 
composing our Atlantic fleet), and the reader will no 
tice the sudden acceleration which ensued after gov 
ernment competition had taught the private builders 
that the navy wanted its ships to sail with the fleet, 


and not to ornament the stocks in a shipyard 


Nan Builds Displacem't. Yrs. Mths 
rons 

New Jersey Fore River 1. W 15,000 4 | 
Georgia Bath Iron Works 15,000 4 5 
Rhode Island Fore River I. W. 15,000 3 9 
Virginia Newport News S. B. Co 15 000 } 
Nebraska Moran Bros 15,000 
Louisiana. .Newport News S. B. Co 16,000 3 - 3 
Connecticut N. ¥ Navy Yard 16,000 3 4 
Minnesota..Newport News S. B. Co 16,000 3 { 
Vermont Fore River I. W 16,000 2 9 
Kansas N. Y. Shipbuilding Co. 16,000 > 
Idaho Cramps) 13,000 10 
Mississippi Cramps 13,000 } 9 
New Hampshire.N. Y. Shipbldg. Co 16.000 > 40 
South Carolina Cramps 16,000 1 
Michigan N. Y. Shipbldg. Co 16,000 

North Dakota Fore River I. W 20,000 y 4 6 
Delaware Newport News S. B. Co. 20,000 2 7) 


IMMUNITY IN PLANTS. 

INCE plants have nothing that corresponds with 
the blood corpuscles, the conclusion was 
reached by many botanists that the principle 
of phagocytosis had no application to the 

plant world But now the French botanist, Prof. No#l 
Bernard, of the University of Caen, has pointed out 
an obvious analogy between the process described by 
Metchnikoff and a process that takes place in certain 
plants 

Most of the diseases of higher plants are caused 
not by bacteria or protozoans, but by filamentous 
fungi, related to the molds In the roots or under 
ground stems of many of the higher plants—including 
all the species of the orchid family, the heath family, 
and many others—there is always present a colony 2f 
such fungi. The presence of the fungus does not seem 
to cause permanent injury to the plant, but does not 
seem to be of any use to the plant either Many 
theories have been advanced as to the significance otf 
this association or symbiosis between the higher plant 
and the fungus. Prof. Bernard points out that some 
of these fungi are known to cause diseases in certain 
plants, and infers that in the orchids, for example, 
they produce no injury, because when the fungus ha 
penetrated into the interior of the cells, the prot 
plasm of the latter begins to digest it, in the same way 
as the white corpuscles of our blood digest invading 
bacteria 

This view is supported, by the fact that there is a 
progressive degeneration cf the fungus within the cells 
of the host in practically all such associations that 
have been examined By means of careful experi- 
ments, Dr. Bernard has further shown that in a given 
orchid a certain fungus will do no harm whatever 
being digested and reduced to dead clumns, wherea 
closely related species of tungi ill act in every way 
like disease-producing invaders 

He concludes that while plants have no moving cel! 
corresponding to the p'sagocytes of anima!s that 
apable of attacking {nd devouring invaders, mal 
of the cells in most plants. still retain, to a ce! 
extent, the abilit to digest any invaders that 
get into the To the extent that this abi 
ts will be immune from disease 
brings the crrious mycorhiza or root fungu 4 
\ Metchnikoff’s theory of immunit 


retained the p! 


harmony wi 


























Dect 10, I9GTO 
ELECTRICITY. 
Africa, calls attention to 
Africa, 
hat manufacturers of wireless apparatus 
There are five 


Our consul at Zanzibar, 


ng use oft 


the inct ng telegraphy in 


wireless 


and sug: 
into this promising field. 
at Benardir, Zanzibar, and 


should 
Pemba, and 


station 
it is planned to establish stations in British East 
Africa aud German East Africa 


The use of the telephone for dispatching trains is 
with success in New England. A hundred 
the New York, New Haven and Hartford 
Railroad is equipped with the telephone system. On 
the Boston and Maine Railroad the White Mountain 
division and the Concord division are thus equipped. 
The main line of the Boston and Albany Railroad has 
hone stations, while the Central Vermont Rail- 
service on the 


meetin 
miles of 


165 tel 
about to install telephone 


Albans to Windsor. 


road 
division from St 


A record transmission voltage for Europe will be 
established 
Germany, which will transmit power at 
The different Lauchhammer, 
have heretofore from 
Finding that their works at 
were situated on a rich lignite field, it was decided 
to build a central power plant to supply the various 
works At the 


ing planned at 


Lauchhammer power station in 
110,000 volts. 
Ltd., 


power 


by the 
works of Messrs 
been separate 

Lauchhammer 


supplied 


stations 


same time, a central station was be 
Gréba to supply four districts of the 
kingdom of Saxony Arrangements were accordingly 


made t the power generated at the 


» utilize, instead 
Lauchhammer plant Three 
kilowatts each are being installed, and two more units 
5,500 


turbo-dynamos of 5,000 


will be added later. The current is generated at 
transformers to the 


The plant will 


volts, and raised by means of 


transmission tension of 110,000 volts 


have a capacity of 40,000 kilowatts, or nearly 50,000 


horse-power 


In order to light and heat the Office Building of 


the Senate and the Office Building of the House of 
Capitol and Congres 
large plant has built 


This is situated at Garfield Park. 


Representatives, as well as the 


sional Library, a power been 
by the 
The boiler room of the plant is provided with sixteen 


each of 600 


government 


watertube bcilers, horse-power. In the 
construction of this plant, care has been taken to pre 
vent any interruption of service All the equipment 
duplicate The generating equipment 

2,000-kilowatt, three-phase turbo-ger 
fat 1,500 
rrent at 
yattery plant 


emergency, to light the plant or the buildings 


is provided in 


revolutions per minute, and 
a pressure of 6,600 volts. <A 


may be used in case of 


In view of the efforts at the present time to curb 
amateur wireless telegraphers and the protest of the 
latter against monopoly of the atmosphere by commer 
cial and government stations, it is interesting to note 


the decision recently handed down in the case of the 


Lake Shore and Michigan Southern Railroad Com- 
pany, the Postal Telegraph-Cable Company, and the 
Western Union Telegraph Company versus the Chi- 
cago, Lake Shore and South Bend Railway Company. 


Suit was brought against the latter company because 
affected induc- 
tively the lines of the telegraph companies and. the 


its 6,600-volt single-phase trolley line 


signal system of the railroad company The court 
held that the use of the single-phase alternating cur- 
rent on one’s own premises does not constitute a nui- 
sance though the electricity escape and 


even may 


interfere with the operation of electrical devices on 
adjoining property; that the companies bringing suit 
held no monopoly of the atmosphere, and if they found 
their systems interfered with, that they should provide 
such mechanical or electrical devices as would protect 


their lines. 


With a view to standardizing methods of testing 
insulating materials, the American Society for Testing 
Materials has appointed a committee which will inves- 
tigate the systems of the different manufacturers. The 
following is a list of the tests that are to be looked 
Electrical Tests: 


relative di- 


possible, standardized: 
(puncturing voltage); 
inductive capacity: (1) 
conductivity 
or insulation Tests: 
Specific gravity and specific weight; hardness; tough- 
hess; brittleness; ductility; workability; flexibility (with 


into, and, if 
Dielectric strength 
electric hysteresis; specific 
alternating current; 


leakage 


direct current; (2) 


resistance; Physical 


reference to varnished cloths,etc.); tensile, compressive, 
and shearing strength; fibrous, crystalline, and amor- 
Phous fracture; ability to take polish; melting point; 
softening point; shrinkage; adhesiveness; effect of high 
temperature (electric arc); effect of low temperature 
(extra col 
flash and 
penet ratic 
tile mat? 
Chemical 


ial aging test; porosity; viscosity; 
ilm-making power; rate of drying; 
tion of moisture; amount of vola- 
off at prescribed temperatures. 
“oximate composition; solubility in 


Water, o ffect of moisture and moist air; 
Weatheri ties; chemical effect upon metals in 


contact; of acid. 


Scientific American 


AERONAUTICS. 
There is a movement on foot in France to have the 


standards bearing high-tension electric cables painted 


a distinctive color. The danger is obvious enough, 


so that the suggestion seems worth carrying out. 


Mlle 
monoplane, remained in the 


Competing for the Coupe Femina, Marvingt, 
Antoinette 


covered a distance of 45 kilo- 


flying in an 
minutes, and 
The cup is offered to the woman who flies the 


air 53 
meters 
stop up to December 31st. 


greatest distance without 


In their annua! reports, Major-General Leonard 
Wood and Brigadier-General James Allen recommend 
to Congress the appropriation of a sum of money for 
the purchase of aeroplanes. The art of aviation has 
assuredly reached such a stage that Congress ought 


no longer to deny these insistent requests 


In a lecture before the Institute of Civil Engineers 
of France, Prof. Soreau states that the Aero Club of 
France has issued over 270 licenses, and that the total 
number of aviators in the world is about 500. The 
deaths have been about six per cent. The total dis- 
tance flown may be estimated at 125,000 miles. 

The Aero Club of France has 
the Royal Aero Club in its protest, instigated by Gra 
hame-White, over the British 
allowed another trial in the Statue of Liberty $10,000 
prize race at the Belmont Park meet It will prob- 
ably take a year before the matter is definitely settled 


decided to uphold 


aviator not being 


by the International Aeronautic Federation 

Major Kennedy, at a recent meeting of the Royal 
Societies Club, discoursed on aeroplane accidents. He 
classified the causes of forty British accidents ‘t 
Doncaster, Bournemouth, and 
Failure of engine and involuntary descent, 13; alight 


struck by sudden gust of wind, 


Lanark, as follows 
ing on bad ground, 10; 
6; fire and similar causes, 6; propeller breaking, 5 

The British War Office has decided that 
Plain shall be the flying ground for the British army 
The plain is even now the scene of 


Salisbury 


aeroplane corps. 


much aeroplane activity There army men may be 


seen in flight almost every day. The type of machine 


has not yet been decided on A Paulhan biplane, a 


Farman biplane, and a two-seated Blériot have been 
ordered from France 
tested 

When the Wright suit against 


the use of his Farman biplane comes to trial, M. Henry 


English machines will also be 
Grahame-White for 
produce several heretofore un 


Farman will probably 


foreign patents which he has purchased and 
claims, clearly anticipate 
Wright brothers. At the same time the Farman broth 


ers—for Maurice and 


known 
which, he those of the 
Henry Farman are now work 
prosecute all in 
they 


threatening to 
which 


ing together—are 


fringers of the several patents hold in 


common 
After terminating his flying in America with a te 

day exhibition at Philadelphia, Grahame-White re 
turned to England on the 30th ultimo, carrying with 
him the International Trophy he won at Belmont 
Park His earnings during his three months’ visit are 
said to be about $100,000 in cash. The Wrights have 
sued White for infringement of their patents, and h« 
expects to return in a month to defend the suit. Bk 
biplanes from the 


This is the 


leaving, he ordered seven 


Burgess 


fore 
Company and Curtiss largest 
single order yet given in the United States 

It has not yet been definitely determined whether 
or not Mr. J. Armstrong Drexel broke the late Ralph 
Johnstone’s height record of 9,714 feet. Before mak 
ing his attempt, Mr. Drexel had his Richard barograph 
tested by Queen & Co., of Philadelphia, who make a 
similar instrument. The barograph was verified up to 
a height of but 9,600 feet, however. During the past 
week the National Council of the Aero Club of Amer 
ica had the barograph tested by Snyder & 
Co. of New York, who claimed that Mr. Drexel had 
only reached a height of 9,450 feet 
as at first reported. The instrument has been returned 
to Queen & Co. for a final test, which will be made 
under the supervision of officers of the Weather Bu 
reau. 


not beaten, Mr 


Messrs 


instead of 9,970, 


In case it is found that Johnstone's record was 
Drexel intends to make a new trial 

It seems that Augustus Post and Allan R. Hawley 
did not break the world’s record for long-distance bal 
looning, after all. An official report made by the War 
Department shows that Comte de la Vaulx’s distance 
of 1,193 miles, made in a flight from Paris to a point 
in Russia, has not beaten. The official 
made by the “America II.” was 1,171.13 miles. Th 


been record 


records made by the other entrants are as follows 
The “Diisseldorf II.,” pilot Gericke, 1,131 miles; “Ger 


mania,” pi’ 1pt. von Abercron, 1,079 miles; “Hel 
vetia,”’ 1. Sehaeck, 826 miles; “Hamburg 
—_— 3 Vogt, 766 miles; “Azurea,” pilot 
Capt. ™ n 756 miles; “Isle de France,” pilot 
Alfred Leb/an« 12 miles; “St. Louis IV.,” pilot H. 
E. Honey miles; “Condor,” pilot Jacques 


Faure, 413 m 
Phul, 317 miles 


Villion Population Club,” pilot Von 
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SCIENCE. 
offered by the Scottish 
students and 


The prize of £20 Meteoro: 


Society for competition 


Scottish 


among 
universities for the 


logical 
graduates of the best 
essay on a meteorological subject has been awarded 
to David MacOwan, of Edinburgh University, for an 
essay on “Observations in Atmospheric Electricity in 
and near Edinburgh.” 

From a recent report of the Japanese Resident Gen 
official 


transferred 


eral in Korea it appears that the meteor 
ological 
to the Agricultural Bureau, and that forty-five meteor- 


in 1908, while 


work of that country has been 


ological stations were in operation 
storm signals were displayed at eleven seaports, The 


central observatory is at Chemulpo 
In its last annual report the British Meteorological 


Office announces that it has in preparation the fol 


lowing special publications among others: “The 
Computer's Handbook,” “The Seaman’s Handbook,” 
“Gales on the British Coasts a revised edition of 


the “Fishery “The Seasons in 


the British Isles,” 


Barometer Manual’), 
“Atlas of Tropical Hurricanes.” 

Lieut. 
from 


under 
28th, 


The Japanese Antarctic expedition, 


Shirase, started on Monday, November 


Shinagawa Bay aboard the 450-ton schooner “Kainan 
Maru.” It is admitted that the Japanese equipment 
likely that the expedition 


The crew of the schooner con- 


is so poor that it is not 
can accomplish much. 
fifteen picked men. Manchurian 
be employed, following the example of Shackelton. 


sists of ponies wiil 

Prof. Roy C. Andrews, of the American Museum of 
Natural History, has returned to New York, and has 
brought remarkable 
from Asiatic waters. One of them is a new 


with him some very specimens 
species 
of porpoise, captured off the coast of Japan, ancther 9 
likewise caught not far from 
which Prof 


grows to 4 


new variety of whale, 


the Japanese coast The new whale, 


Andrews christened the “Sardine Whale,” 
fifty 
humpback or sperm whale, and commercially is of less 


length of about feet, is more slender than the 


value 


No star has yet been found with a parallax as much 
as one second of arc, and it is practically certain that 
enough to have that amount 
hemisphere there is a 


there exists none near 


of parallax In the southern 


bright star, known as Alpha Centauri, with a par- 
allax of three-quarters of a second The distance of 
this nearest of all stars is about 26 millions of mil 
lions of miles—neariy three million times as far 


from us as the sun, a distance from which light would 
take four and one-quarter years to reach us. Some- 
thing is known now of the parallax of some 360 stars, 
these cases the result 


but in many of is exceedingly 


uncertain 


Sir W. Crookes states that scandium has been found 
to the extent of more than one per cent in the mineral 
wilkite from Finland, and in small amounts for many 


other minerals. By a systematic series of fractiona- 
from most 
difficult 


to separate because its nitrate is decomposed almost 


tions it is possible to separate scandium 
associated elements; ytterbium is the most 
as readily as scandium nitrate. In view of the atomic 
weight relationships, and of the frequency with which 
nature, it is sug- 
scandium are degradation 
Scandium can be separated 
from yttrium and ytterbium by precipitation as meta 


these elements occur together in 


gested that yttrium and 
products of ytterbium 


nitrobenzoate 


For producing perfect asepsis of wounds and of areas 
that have to be prepared for surgical operations, espe 
cially where a thorough scrubbing would involve con 
official strength 
has proved itself entirely satisfactory in a large num 


siderable pain, tincture of iodine of 
its application for this purpose is 
The tinc- 


ture is applied by means of a brush, in thin layers, 


ber of cases, and 
rapidly extending, particularly in Germany. 
without previous cleansing of the wound or surface, 
benzine and alcohol are used 
Inflammation from the 


except that sometimes 


to remove excess of grease 


iodine is very rare, and this danger is more than 


compensated by the advantages of the method 


By means of experiments carried on during the 
past summer at the Biological Laboratory of the U. $ 
Bureau of Woods Hole, Mass., G. 9 
Scott, of the College of the City of New York, and 
G. F. White, of Richmond (Va.) have 
mined that the gills of 


Fisheries, at 


College deter 


fishes are permeable to salts 
The experiments consisted in making chemical analy- 
ses of the blood drawn from a salt-water fish that had 
been placed in fresh water, the blood being sempled at 


intervals of from thirty to minutes Not 


forty-five 


only does the blood of the fish become diluted through 


the absorption of fresh water through the gills, but 
there is an actual loss of salts from the body. These 
results are in harmony with those obtained by Dr. 


F. B. Sumner 
at Woods Hole, five years ago, and jeast 
in part, the death of salt-water fish placed in fresh 
water, and vice versa. 


director of the government laboratory 


explain, at 
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AN ENGLISH AUTOMOBILE TURBINE FIRE PUMP 


A centu ago the best fire brigades w 
although the us 


a ! nsisted of a hand squirt 


A NOVEL 


ere provided 


ual fire fight 


and a num 


BY FRANK G PERKINS 


reverse 


and one 


hour under load It will deliver 350 gallons of water 
at 120 pounds pressure, throwing a 1\-inch jet 160 


feet high The self-charging and 


with 


turbine-pump is 
automatic in its action The car is equipped 
block section tires and provided with a 
ladder Seven similar auto fire engines are 


escape 


with a normal speed of 35 miles per 


45-foot fire- 


purposes is, that presuming at the side of the fire 
there is a water main carrying pressure, such a main 
can be connected directly to the suction of the pump 
and the pump will add to such pressure. 
important 


This is an 
feature, as the pressure in the mains is 
wasted by letting the water out into a suction tank and 
then drawing it up again, or by the obstruction offered 
by the operation of the valves if the 
hydrants be direct coupled to the sue. 











tion head. 

In the Leeds auto fire engine the 
transmission system from the engine 
to the pump is exceedingly simple, as 
geared to the clutch shaft driving the 
road wheel gears is another shaft 
which has no connection whatever 
with the road gears. Normally, the 
pump shaft is not in gear with the 
clutch shaft, but as soon as the ve- 
hicle stops at a fire a small lever is 
pulled over and the pump shaft is 
thrown into gear with the clutch shaft, 
which is still being driven from the 
engine. The road gears are in the 
“neutral” position when the pump is 
at work. 

It is maintained that it is impossi- 
ble to burst the delivery hose by shut- 
ting off the water while the pump is 
running, as would happen with ordi- 
nary thrust or piston pumps. All that 








AUTOMOBILE TURBINE FIRE PUMP IN USE AT LEEDS AND OTHER ENGLISH CITIES. the 


operated by the London Fire Brigade, and others of 
this type are in the fire service of several English 
cities, 

The pump, of the centrifugal rotary or turbine type, 
has a single casing designed to do exactly the same 
work as those usually requiring three or more casings. 
By this means the weight is reduced to less than half 
and the increased It has, too, the impor- 
tant feature, that the incoming water enters equclly 


efficiency 


on both sides and obviates end thrust, which is a 
serious defect in other makes of pumps of this type. 
The pump is self-charging, so all that is required is 
to drop the suction hose in the water and to start the 
engine, when instantly the pump ic in ful) operation. 
A very special advantage about this pump for fire 


ALFRED 


wall lined with a flannel cushion serving to damp the 
impact As the ball during the time the aluminium 
plate is lifted should remain at the free end of the 
latter, a arrangement consisting of five 
longitudinal slots fitting into a series of wooden bars 


convenient 


rE RGOG 


GRADENW 


would happen would be the running of 
vane through the pump 
chamber yast the water’ inclosed 
therein. The delivery hose is controlled by separate 
regulator valves; consequently, shut-off nozzles may 
be used and unnecessary water damage prevented. 

In English fire departments the charging apparatus 
of the fire pumps is used as a first-aid machine when 
the main pump supply is not required. By starting 
the pump, a continuous supply of water from a 5v- 
gallon charging tank is delivered through a 1-inch 
hose with 5/16-inch nozzle, the supply being main- 
tained by coupling a hydrant to the tank. The engine 
drives the pump and maintains the requisite pressure. 
The main line of 214-inch or 2%-inch hose can be 
brought into play at any time, while the 1-inch first- 
aid hose is at work should the fire assume serious 
proportions. 


RAPH 


© : 


vessel 


has been provided to prevent the bail from recoiling. 
The lifting curve which represents the muscular 
effort of the subject is recorded by an electrically oper- 
ated signaling style, consisting of a straw, pivoting 
upon a horizontal axis, and which at its end carries 
a soft iron armature acted upon by an 





f bucket Later 1 combined pedal and hand 
awchil was devised, and fortunate indeed 
va the fire brigade owning one of these equipments 
the stean re engine being then unknown Somewhat 
ove j leca izo the first steam 
gin wa built It was elf 
proj d 1 tl ngil erved the 
dual purpose of propelling and pump 
ing | was not a iccess howeve 
is the weight was too great and the 
cost of construction and maintenance 
wa such that the elf-propulsive idea 
i al I 
ihe I s i iit engin 
was ‘ om the last named appa 
rat and | probably reached at 
the pr nt date the highest degree 
of per tion which its form of con 
truction permit The on thing 
that it laci is speed, which can be 
n to it only through the aba: 
doned steam-propeiling system 
it is vell known that the stean 
moor fire engine now in use is a 
most as heavy a the first one col 
tructed, and not only costly to run 
but i nu expense day and 
night, as steam must be kept up when 
i tt tat 
The gasoline engine or internal 
combustion motor has solved the diffi- 
uity of the motor steam fire pumps, as it is as well 
uited for pi i as for propelling While steam 
engines reguire furnaces and boilers, and electri 
motors req accumulators or storage batteries, the 
gasoline motors need nothing but a small carburet 
ind a fuel tank Besides they are self-contained and 
in | t i up with a single turn of the tarting 
hand motor fire pump is infinitely superior 
in ‘ t eed and first cost as well as economy 
‘ it and they combine quietness and long 
life vith their ther gooa point 
The | is auto f engine shown in the accompany 
ing illustrati« has a capacity of 350 gallons, and is 
‘ rated b four-cylinder engine of brake horse 
powel Th iuto fire car has four speeds forward 
BY D 
One of ti most important factors in connection 
with psychological research work is the variable 
strength of a given muscle In order to ascertain 
this, a numbe f apparatus termed ergographs have 
been constru h t well-known of which is the 
Mosse yarat As however none 
ef th rangements so far designed 
actually comp itl ich condit } 
are entailed by the very nature of 
muscular work Prof J Athanasiu 
ot Bucharest University has construct 
d on quite novel principles the ergo 
graph represented in the accompany 
ing illustration 
The weight to be lifted which 
serves ft letermine the muscular ef 
fort. is a erfectly spherical massive 
stee! ball sliding on the two alumin 
um plates seen on the bench placed 
alt t t end of the xper n 
i! tal The two plat 1 hinged 
round a horizontal axis, their edges 
being bent conveniently so as to pre 
vent the ill from falling to the floor 
The subject to be experimented on 
ated at tl experimental table, 
hi rn eine strung to two wooden 
planks which are likewise hinged 
round a horizontal axis Non-exten 
ible string nnect each of the planks 
with one of th iluminium plates so 
that by pushing down either of the 
planks, the corresponding aluminium 
plate and along wit! t the steel 
hal i lifted more or less a yrding 


to the streneth of the subject 
thus lifted forms an in 
along which the ball will 


toward the other side, a 


The plat 
clined pilene 


roll down 








electromagnet The electric circuit 
contains the aluminium plates and 
three thin transversal wires. 

The ball rolling up and down in its 
aluminium trough produces two cur- 
rent closures which are recorded by 
the style above described. The lifting 
curve thus comprises two interrup- 
tions corresponding to the beginning 
of the ball motion and to the passage 
of the ball from one plate to the other 
respectively. 

A special feature of this double erg- 
ograph is, that the weight to be lift- 
ed will decrease as the contraction of 
the muscle proceeds, in order finally 
to become nil. As the weight, after 
the muscular contraction has been 
completed, loses any connection with 
the muscle, the latter only performs 
positive work, returning quite freely 
into its position of rest. Again, the 
new apparatus allows permanent work 
to be readily performed. It enables 
two muscles of the same or different 
persons to be checked with one afn- 
other and would seem to be especially 
adapted for use in gyninasiums where 
records of the muscular development 
of athletes under differen: methods of 








A SUBJECT UNDER A TEST OF MUSCULAR STKLNGTH IN POSITION AT A 


DOUBLE ERGOGRAPH. 


training could be made and from 
these the value of the different mu 
cle-developing apparatus determined. 














—————EE 





Dec! eo ro. FOR. 


Scientific American 


457 


FLYING MACHINES, LIVING AND LIFELESS 


WHAT 


The art of flying must be learned from birds and 


other flying creatures, and the study of their anatomy 
has contributed much to the development of the aero- 
plane The great schools cf 
aviation are the ponds cove red 


MAN 


HAS LEARNED FROM 


8s 


swiftly that we cannot observe the mechanism by 
which they are sustained and carried onward. The 
secret of flight can best be learned from a bird which 


comparative 


NATURE 


that the wing moves upward through the air with 
freedom These movements of the 
feathers are shown clearly by Marey’s instantaneous 
photographs. Nothing similar 
to this is possible with an in 





with dragon-flies, the fields gay 
with fluttering butterflies, and 
the lofty cliffs whence the 
great soaring birds of the sea 
take their flight. From birds 
and insects man has learned 
how to leave the earth, to rise, 
advance and change his course, 
and to land with safety, and 
the sustaining surfaces of the 
aeroplane are imitations of liv- 
ing wings. 

The structure of a bird's 
wing is not generally under- 


stood, because it is usually 





concealed by rapid movement 














sect’s wing, which is made of 
one piece, but the mechanism 
of the flight of insects was also 
revealed b- the instantaneous 
photographs and experiments 
2 of Marey and Pettigrew. Al- 
though these two investigators 
engaged in lively controversies 
and their theories differ in de 
tail, both demonstrated, almost 
at the same time, that the tip 
of an insect’s wing describes a 
figure 8 and that the plane of 
the wing changes, so that the 
wing, as nearly as the continu- 
ity of living tissues permits, 





or vy the folding of the wing 
when at rest. In soaring 
flight, the wing assumes a com- 
paratively simple form, slight- 
ly convex above and concave below. The wing of a 
bird corresponds to the arm and hand of a man, 
but the homologous parts do not have the same rela- 


tive dimen- i 
a) 
| = 















sions in the 2 
skeletons o f ‘ 
the two mem- 
bers. The fore- 
arm of the 
bird is longer 
than the upper 





arm, and the 
hand has only 
two very long 
fingers and a 
rudimentary 
thumb. The wings 








of many insects 





are comparatively 
A dragon fly which has just: simple and _ in- 
emerged from its pupa skin 


(shown behind the insect), 


variable in form, 
consisting of a 
frame of horn-like 
fibers covered with a thin and usually transparent 
membrane 

A wonderful spectacle is presented by the sudden 
apparition of an insect’s wing at the completion of its 
metamorphosis. The transformation of the grub into 
the butterfly, though familiar, is none the less amaz- 
ing, but the evolution of the active and gossamer- 
winged dragon-fly, from its ugly and sluggish aquatic 
pupa, is still more impressive. Early on a May 
morning the pupa emerges from its cocoon at the 
bottom of a ditch, swims on its back, by paddling 
with its long-haired paws, to the stem of an aquatic 
plant, and climbs up out of the water. Then, after a 
momentary pause, the skin suddenly 


The long and slender form of soaring 
birds facilitates their flight. 


of paper may be removed 
without destroying 
butterfly’s ability to fly. 


flight. 


flies slowly and heavily. A hen, in attempting to fly, 
runs rapidly over the ground, leaps high into the air, 
and beats her wings furiously, with an effort that 
often elicits cries of pain. These actions ex- 
plain themselves. The hen runs because a 
great horizontal velocity makes it easier to 
rise, and her wings are so small that they must 
be flapped violently in order to take sufficient 
hold on the air. Eagles, vultures, and other 
large-winged birds do not need to move their 
wings so energetically, but they, too, are com- 
pelled to leap upward in order to rise from a 
level plain. 

A bird's wing, in its downward stroke, 
presses and rests upon the air beneath. Why 
is not the upward impulse thus produced fol- 


Be ’ The portions of the lowed by an equal downward impulse when 
iy /, wings covered by strips the wing is raised? On the down stroke the 


free edge of each feather is held down by the 
the strong quill of the next, which lies over it and 
against which it is pressed by the air, so that 
the whole wing forms a continuous resisting 
surface. On the up stroke, on the contrary, the free 
edge of each feather, being unsupported beneath, is 
bent downward by the air pressure above, leaving 
an interstice between it and the next feather, so 





Marey’s experiment, showing helical movement of an 
insect’s wing. 


One of nature’s biplanes in 





opposes its entire surface to 
the air on the down stroke and 
cleaves the air with its edge on 
the up stroke. Marey deter 
mined this helical movement by holding a glass red, 
blackened in a flame, against the wing of an insect 
struggling to escape 

















Skeleton of a bustard, showing rudimentary thumb 
and relative lengths of wing bones, 


The great soaring birds, which make the longest and 
loftiest flights, flap their wings very little. The flight 
of a soaring bird is a succession of glides down almost 
imperceptibly inclined planes Drzewiecki has caicu- 
lated that if a soaring bird, starting from an elevation 
of 3,300 feet, falls with its wings held rigidly at the 
most favorable inclination to the horizon, it will 
strike the ground at a point more than 14 miles dis- 
tant from its starting point. Hence an eagle, swoop- 
ing from its mountain eyrie, may soar completely 
across the field of view without flapping its wings 

and without descending perceptibly 





bursts open and the perfect insect ap- 
pears, with closely folded wings, which 
soon unfold and assume their final 
form. The older naturalists thought 
that the insect “swallowed air,” with 
which the wings were inflated. In 
reality the air is absorbed in the diges- 
tive organs, causing an _ increased 
blood pressure which mechanically ex- 
pands the wings. The presence of dew 
is also necessary, hence the first flight 
is always made at dawn. This spec- 
tacle of the birth of a wing may be 
observed in dragon-flies reared in an 
aquarium, the atmosphere of which 
should be moistened with an atomizer 
when the pupa rises to the surface. 
Man, like the dragon-fly, now ap- 
pears to be emerging from his humble 
larval existence and expanding his 








When a sea breeze blows against the 
face of a lofty cliff it is deflected up 
ward. Under these conditions a bird 
starting from the top of the cliff may 
actually rise to a much greater height 
without flapping its wings. In extend 
ed flights in still air, the course of a 
soaring bird is zigzag, or undulat 
Long and 
downward 


ing, in a vertical plane 
very slightly inclined 
glides, accomplished by soaring alone 
alternate with steep and short ascents 
effected by a few strokes of the wings 
In a perfectly steady and uniform 
wind the path is the same, relatively 
to the moving air, while the bird’ 
motion, relatively to the ground be 
neath, is the resultant of its motion 
relatively to the air, and the motion 
of the air itself. It is often asserted 








wings in flight. 
The most successful fliers, among 
birds and insects, pass before our eyes 


A monoplane compared with a soaring bird. 
FLYING MACHINES, LIVING AND LIFELESS. 


to-day, as it was asserted by Leonardo 
da Vinci in the fifteenth century, that 
(Concluded on page 468.) 
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SOME INCIDENTS IN THE EARLY LIFE OF FERRANTI 





rh n 
( ; j hea Seba . y le Fe t th newly-elected 
ated esid he Brit Institute of Electrical Engi 
t of Cesar Ferranti, an eminent pho 
apher of | 1 Street, Liverpool, England It was 
ated t St. Augustiz College tamsgate, Kent, that Mr 
I int ) i eing educated there, met with ana 
1 lent that nearly « ised t loss of his eyesight, 
he between the college 
’ ind the monaste1 O I battery carbons was 
Kel and he ndea ed to join th two ends to- 
tl gether and fasten them with a lead bond The carbon 
gea piece were litably drilled and molted lead was 
Sach ent hould oured into the e; but the young experimenter had 
( t } G 2 ted to dry t carbon thoroughly, and as a con- 
t 1 ‘ yw York juence there : i ex sion due to the instant 
I i Molton lead 
ng for a time, and 
} 7 i yp ' ? i Na » ; 
ne The first dynan Ferranti ever saw was at 141 
: the natu of its Queen Street, Ramsgat« It was driven by hand 
power, and is fitted th shuttle-wound H-pattern 
t tl ; f the nens armatu! In S81 Mr Ferranti became 
. 111. Con ated in Londor It w it No. 10 Glenarm Road, 
ind ‘ da Lower Clapton, that Mr. Ferranti commenced the de- 
‘ P n ti aban sign of a ne alternating current dynamo. His idea 
, — to convert Faraday’s disk into a practical arma- 
: ture Here \ Ferranti and the writer often con 
1 ! t, and during his stay at this 
a representative iddress the | togra herewith published was made 
\ \ I ntative of th It is taken at night by the light of an are: lamp, 
‘ tr . . i t in ¢ S ( Th irrent was 
. na . . I hed by a { l bichr« ite batte ind the are 
¥ , i rt? h 7 
I I i ‘ | 
i i ud th 
es l } ! 1 hich 
t The d i 
} } 
| fligh int or his 
; +) Cor af 
( I ngin and 
} nd 
ay 
’ i I T ty 
un f } I 
, ( t Committ 
} } ' r t ) 
} 7 ] } ict ' 
l d 
i t th 
} d ’ } st 





} tacl et ittached tft the FERRANTI IN 1881. PHOTOGRAPHED BY THE LIGHT OF 
d t rove h perform AN ARC LAMP OF HIS OWN CONSTRUCTION. 





1 f th 1 is is fitted with 6-millimeter positive carbon and a 
ta t i f control piece of quart neh co] eT vire for the negative pole 
el nto I leration by This wa robably tl earliest use of a copper pole 
! ng hese di in ana lam 
tl In 1882, Ferranti had completed the design of a 
All machines of any type what new alternating irrent machine, and had protected 
I t tl t et hall h inventio ith a patent The machine was made 
tl t i I ichine if the rite! electr il work hop then at 20 Rich- 
i ba i i for pul mond Street, St. Luk London The machine was 
led tested he the magnets being excited by a current of 
} f I mad ASO! t ¢ its fro 1 shunt-wound dynamo 
l I I ler at their d ted 4 6-candle er incandescent lamps on 
tior ts to begin at any time they may 1 parallel circuit, the available power being insufficient 
t} veather conditions t rd the best tect [It was here that Sir Will- 
am Thomson (late Lord Kelvin) saw this machine 
be charged, but the contestant at work | lamps The design of the ma- 
ft ichine to and chine wa of his own “mouse mill” ma- 
‘ h he veighed half a ton. The arma- 
" " ! I er st is insulated with black cotton tape 
' Cor ( ttee. and the location of made and fitted by the writer It was eventually pre- 
} . about sented to the Museum of Patents at South Kensington 
I t The making of the cotton strip armatures and magnet 
oe oils was carried on in the writer's workshops for sev- 
The m fa ck stoppage an advantags eral month nd eventually these alternating current 
hither rest to direct-current motors, which can generators were manufactured at the Appold works 
h alternating induction motors by Ferranti, Thor n, and Ince 

th i roduced by external means \ Ferranti 10 e-power alternating generator 
A. Hé : n in L’Industri« vas fitted at Deptf Much to his surprise, it was 
! : ! uA ! roviding a yuund that the ¢ t tive force was much higher 
an induction motor t the end of the line than at the generator. This 
g th h enables the rotor was due to the fact that the neentric conductor acted 
to § rrent and tl to absorb ke a Leyden jar rt came to be known as the 
nerg r) ! nd ttained by coupling Ferranti effect The diff vas eventually over- 
i ! t 1 hir to the motor ome It entailed a loss of 16 amperes at 10,000 volts 

con! dso that hen the t ! opened, the in a 6-mile conductor, due to static charge 
dire nt machi i to one of the stator In Mr. Ferranti the Institute of Electrical Engi- 
phases and excites the field, wv he rotor is either neers has chosen a man of high electrical skill and 
short-circuited or connected to a resistance Alter mechanical qualifications, having gone through the 


nately a rectitl ~urrent derived from one of the rotor mill of practical experience. His alternating current 
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meter i well as the current generator, will stan 
as monuments to his skill and ability. 

i Note Mr. Ferranti’s presidential address before 
the Institute of Electrical Engineers was unusually 
interesting It is republished in full in the current 
SCLENTIFIC AMERICAN SUPPLEMENT Ed.] 
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OIL LOSSES BY FIRE. 
BY HAKLES SIDMAN 


It has been estimated by the Geological Survey of 
the Department of the Interior that there is lost an- 
nually more than a million and a half barrels of oil 
by the burning of oil wells, and from other causes 

The greatest loss is during the months of May to 
October, and is occasioned by any number of causes 
The principal one seems to be the careless use of 
matches. Other reasons which cause fires in oil wells 
are from lightning, from the spark of an automobile, 
and from the gases which emanate from the wells. 


] 


It sometimes happens also that a well is flowing at 


such a great rate that the bearing of the pump ma 
develop a serious leak, and spray a great many barrels 
pa 


oil on the ground before it can be stopped. If a 
thunder storm should arise at that time, there is 
danger of the wells catching fire from lightning, and 
causing a great deal of damage as well as loss of life 
A case of this kind happened this past spring in the 


State of Loui la, With a very large well which had 





a flow of oil variously estimated at from 8,000 to 
25,000 barrels a day A leak developed which could 
not be stopped at once, and while waiting for suitable 
machinery to arrive, a severe thunder storm broke 
out. The well had been spraying oil from the leak for 
several days, drenching the men working near it, 
which made it especially dangerous for them, for it 
happened that the oil was of such a gravity that it 
contained about twenty per cent of gasoline and was 
very inflammable 

The men who were working on the well are termed 
“greasy men,’ and when this storm came up were 
ordered to a nearby stream of water, so that if lighi- 
ning did strike the well they could plunge in and 
thereby save themselves 

The well was struck, and there immediately began 
a fight to extinguish the fire The gases in the well 
threw the oil to a great height, causing danger to 


life and property as well 


The sir st method to extinguish the fire seemed to 
be to drown it out by means of steam. Twenty-five 


steam boilers were secured from a nearby city, brought 
to the well, and attachments made with a nearby nat 
ural gas well, and the fire was extinguished within 
forty-eight hours For several hours afterward th 
ground was sprayed with hot steam to be sure that no 
fire remained 


There are several ways of effectively stopping a fir: 
A A rt 





I] It can be stopped by water to a certain 





in an oil 
extent, but the danger of the oil's spreading, and of 
the vapor thrown off by the evaporation of the water 
does not make it safe to try this method with a large 
fire In cases of small fires it might answer, but not 
always Steam driven by force pumps is an effectual 
means of killing a fire, and is resorted to in most 
cases In many of the oil fields one will see many 
buckets of sand lying around the wells Aside frota 
being a cheap method of fighting fire, it is also one 
which can be performed with ease, for a man can 
pick up a bucket and stop an incipient fire almost as 
s00n as it has started 

Many of the large and modern oil companies have 
had installed in their fields and near their refineries 
a system of high-pressure water pipes for use in such 
cases of sudden fires High-pressure steam pipes are 
also run into the fields for the same purpose It is 
interesting to note in the case of a field of tanks 
the means taken to prevent fires. The majority of the 
tanks have a sort of sprinkler system installed A 
large iron pipe is placed around the top of the tank 
This is punched full of holes, and at the outbreak of a 
fire the high pressure is turned on, which causes a 
flow of water to run down the outside of the tank 
At the same time hot steam is introduced inside of the 
tanks by the same means as the water is, which 
prevents the gases or vapor inside of the tank from 
eatching fire If the tank does begin to burn from 
the top, then the oil is pumped from the bottom of the 
tank into another one, thereby saving a great deal 
of the oil 

One of the principal and most important positions 
with any oil company is that of fire marsha]. It is 
his duty to know the position of all the fire plugs, 
just what connections are to be made, and to tak 
complete charge in cases of fire Upon this “emer 
gency man” depends the saving and salvation of the 
oil men. 

There are discovered from time to time what a1 
known as freak wells. One in particular is located in 
Mexico. It was drilled with every indication of pro 
ducing a big supply of oil. After the nitro had beer 
set off there gushed forth a volume of hot water, mud, 
stones, and very little oil. The gases in the oil and 
the force of the explosion caused the opening, which 








Lie 


n inches at the start, to widen out so mach 


was six 

that th time it spread over an area of more than 
forty a At the time it spouted, the woods around 
it caug fire, and many thousands of dollars was 
spent i itting it out. At this time very little oil 
is tak rom the well, and its spoutings are inter- 
mitte! 

Th e many erroneous ideas as to the handling 
of ker e and gasoline It is not generally known 
that « that is, kerosene, is not explosive. A simple 
experil t can be tried to demonstrate this fact. Place 
a small saucer of kerosene on a table, and throw a 


lighted match into it In every case the oil will put 


out tl ight from the match. Gasoline also is not 
explos It is the vapor thrown off from the gasoline 
that « es the explosion. In the case of kerosene, the 
flam¢ put out because the oil is cold and there is 
no vapo! But hold a match to a wick which feeds 
on oil and you can light the wick. That is because 
there are but few drops of oil on the wick, which 
draws more oil when that is exhausted 


The petroleum market has advanced to such an 


extent, that all modern locomotion is now by gasoline 


or oil The auto and aero also use gasoline, and 








where formerly the auto used steam, now the only 
article is gasoline 
—_—___—__—_—_—_o-+@+.»— 
The Current Supple mt, 
There are few subjects more important to the people 
of this country than the question of the ever-growing 
rate at which we use up our coal supplies. Just how 


economy in the use of our natural fuel 
subject of a brilliant paper by Mr. 
Institute of Electrical 
converting the 


to effect true 
resources was the 
Ss. Z. de 
Engineers. He 


Ferranti before the 


outlined a plan for 


whole of the coal which we use for heat and power 
into electricity and the recovering of its by-products 
at a comparatively small number of great electricity- 


attracted 


issue of 


Mr. Ferranti’s paper 


ind In the current 


producing stations 


1 


much attention in Engl 


the SuprpLeEMENT, No. 1823, will be found his paper and 


also a critique of his views, republished from a well- 





known English journal.—This being the holiday sea 
son, readers of the SuprpiemMeNT will no doubt peruse 
with interest an article on “Up-to-date Toys.”—Mr. 


J. R. Barnet describes the motor lifeboats of the Royal 


National Lifeboat Institution The first Norwegian 
el works described, in which the Hiorth 
idopted.—In the year 1896 the Dutch physi- 


n discovered that the two yellow lines into 
light of a Bunsen flame colored by sodium 
the spectroscope, become broader when 
powerful 


is resolved by 


the flame is placed between the poles of a 
electro-magnet, and resumed their normal width when 
the current which energized the magnet was turned 
off. The current SuppLeMENT gives an excellent simple 
Zeeman effect, an 
which ought to expiain to every man who has po tech- 


what the Zeeman effect is, and 


analysis of this so-called analysis 
nical education just 
what causes it Mr. Lindon Bates, Jr., writes on “The 
Belgium.”’—Mr. Arthur R,. Col- 
burn presents the second installment of his new solu- 
tions of the 
geometry. 
+ + CO 


Briquetting of Coal in 


famous Pons Asinorum problem in 


Official Meteorological St mary, New York, N. Y.,5 
November, 1910, 





Highest, 3 ; lowest, 29.49: 
Highest, 65; date, 2nd; 
20th; mean of warmest day, 58; date, 
2nd; date, 20th; mean of maximum 
for the minimum, 36.4; 
lute mean, 41.6; normal, 44.0; average daily deficiency 

Warmest 
Coldest 37, in 1873. Max. and min. 


Atmospheric pressure ).37 


mean, 29.81 Temperature 


date 


lowest, 29; 


coolest day, 35; 


month, 46.7; mean of abso- 


compared with the mean of 40 years, 2.4 
mean, 50, in 1902 
Average daily 
January Ist, 2.1. Precipitation: 4.62; 
3.16; date, 3rd and 4th. Average 
for November for 40 Accumulated de- 


for November for 40 years, 74 and 7. 
excess since 
greatest in 24 hours 
years, 3.44 
since 


ficiency January Ist, 7.15 Greatest 


tion, 9.82, in 1889; least, 0.75, in 1908. 


precipita- 
Wind: Prevail- 
total 10,506 miles; 
14.6 miles; maximum velocity, 
Weather clear days, 2; partly 
which 0.01 
Relative humidity, mean 


ing direction, west; movement, 
average hourly velocity, 
16 miles an hour. 
cloudy, 14; 
of precipitation occurred, 8. 
of 8 A. M. and 8 P 
mary of the 


hormal, 55.37 


cloudy, 14; on inch or more 


M., 68.6. Heat and moisture sum- 


autumn: Average temperature, 56.03; 


Average precipitation, 3.35; normal, 


&. Average humidity, mean of 8 A. M. and 8 P. M., 


69.53 
> +9 +» __________— 

Of fifteen adjudicated patents reported in the Patent 
Office Official Gazette of November 8th, 1910, it is 
noted that seven patents were held to be valid and 
infri iged tur patents were held valid and not in- 
fring: one patent was held void as a mere 
age old parts, two patents were held void 
for . and one patent was held void for 
lack « le novelty. Elever patents, it will 


be noti 


held valid. 


Scientific American 


Correspondence. 





OLD BALLOON VOYAGES TO CANADA. 
To the Editor of the Screntiric AMERICAN: 

In connection with the letter of O. H. Ingram, Eau 
Claire, Wis., published in your issue dated November 
26th, on page 419, the following may be of interest: 

About 1854 one 
name I never knew, or 
balloon from St. Louis, Mo., and floated northeasterly 
over Illinois, Indiana, the whole length of Lake Erie 


La Fountaine and another whose 


have forgotten, started in a 


and Lake Ontario, landing, the day after starting, on 
the shore of Lake Ontario, a little south of Sackett’s 
Harbor. According to the description of this trip in 
the newspapers of that time, this balloon continued at 
a comparativeiy low altitude, estimated at about 400 
or 500 feet above Lake Erie, and falling lower over 
Ontario, falling so low at the last that all ballast and 
the outer garments of the sailors were thrown off: 
and before reaching the shore the men climbed into 
the rigging and cut away the basket, and even then, 
for the last few miles, they would touch water and 
jump again, such jumps growing shorter until at the 
last they were dragged ashore wet and nearly naked. 
The 
stopped without 
bank of the lake. 

A few days later, the same parties made an ascent 
from Watertown, N. Y., the afternoon of July 4th, as 
I now recall, a great crowd being present to witness 
the same. I was living with my parents at Diamond 
Lake, Lake County, this State, and father and mother 
New York, 
grandmother was 

Watertown, and 


The balloon 


balloon landed on the sandy beach, and was 


serious damage in low trees on the 


were visiting relatives in Oswego County 
and Watertown, 
living. 
mother gave a description of the same 


near which my 


They saw this exhibit at 


sailed away to the northeast, and was not heard of 
La Fountaine and his companion were 
they had traveled two or 
returned, found the 
believe cut 


for many days. 
found by lumbermen after 
three days, and 
balloon, which had 


then with help 
been damaged and I 
and in part taken away, supposedly by Indians, but 
much of it was rescued and taken back to civilization. 

Such is the history as told by my parents and the 
papers of that time, as they rest in my memory. To 
my sons and friends I have narrated these events from 
time to time, as the subject of ballooning has come 
up for discussion, and they are substantially correct 
as told above. R. J. BENNETT. 


Ravenswood, Chicago, Ill. 


To the Editor of the Screntiric AMERICAN: 
In replying to the letter of Mr. O. H. 
cently published in the Screntiri 


Ingram, re- 
AMERICAN, in refer- 
ence to the found 
ago in the wilds of Canada, north of Ottawa, I can say 
that they were the remains of one of the most famous 
balloons and the result of one of the longest and most 


remains of a balloon many years 


remarkable balloon voyages ever made. In August, 
1859, Prof. Wise, the celebrated aeronaut, and John 
La Mountain made their memorable voyage of over 


1,000 miles, from St. Louis, and landed on the eastern 
shore of Lake Ontario, in Jefferson County, New York. 
I was then a boy, living in Theresa, in that county, 
and remember the circumstances well and the stil! 
more tragic event that followed Mr. John A. Had- 
dock, of our town, a man of adventurous and enter- 
prising disposition, induced Prof. La Mountain to take 
him up in the wonderful balloon. They ascended from 
Watertown one fine afternoon, September 22nd, 1859, 
and disappeared as if 
Nothing was seen or heard from them for twelve days, 
when a telegram announced their arrival at Ottawa in 
After traveling all night, they had landed the 
next day in an unknown 


swallowed up in the clouds. 


safety. 
wilderness, 180 miles north 
of Ottawa, in entire ignorance of their location or the 
distance they had then wandered 
for six days with incredible hardship, going four days 
without a mouthful of food. 
tion, they were rescued by lumbermen, as described by 
Mr. Ingram. The full story is in Haddock’s “History 
of Jefferson County, New York.” 
New York, N. Y 


traveled They 


On the verge of starva- 


Byron A, Brooks. 

















A new feature in Shawia is, says the British consul 


at Casablanca, Morocco, the notable growth in the 


foreign-owned farms On some of 
agricultural 


Light 


number of large 


these farms up-to-date machinery and 


disk 
(for 


implements are in use. iron plows, 


plows, cultivators, reapers, and traction engines 


road or plow), also wagons (of German make) have 
been seen on the quays at Casablanca. These goods 
are mostly of American, French, or British make. It 
is probable that the number of farms owned by for- 
With the 
gradual progress of Morocco, new commercial oppor- 
tunities will arise and further districts will be opened 
to trade. The natives of Morocco are very well dis- 
posed toward British traders and British goods. 


eigners in Shawia will continue to increase. 
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The Future of Rubber in the Far East, 


BY CHARLES *& 
INSPECTOR ROYAL SIAMESE GOVERNMENT 


BRADDOCK, JR., PH.G,., M.D., LATE CHIEF MEDICAL 


Advices from the Far East 
and Singapore say 


from Colombo, Penang 
that the speculating public there 
gone mad in the great 


as well as in London has 


rubber boom of 1910, on account of the high price of 
This 


did the South Sea bubble of an earlier century 


crude rubber. boom will break as surely as 
How 
ever, in the future the price of crude rubber will! no 
doubt be normal 


years will be price 


lowered to a basis, and in a few 


lower in than it has been fo: 


many years, or may be to a still lower level Th 


future supply of the world, no matter how much may 
be the 
totally by 
jungles either of 


increase of demand, will be supplied almost 


cultivated plantations and not by t 
Brazil, Africa, or Indo-China The 


pendulum of time will swing so that the ruined coff 


planters of Java, Sumatra, and the Malay Peninsula 
return the compliment by ruining the rubber indust 

of Brazil, as Brazil ruined them in the coffee busi 
ness, thus evening up matters in the eternal justice 


of things. 
Up to within a few years a great proportion of the 
from Java, Sumatra 


coffee crop of the world 


and the Malay Peninsula, until the Brazilian govern 


came 


ment started its great project of coffee cultivation by 
Italian 
immense areas of coffee country. 


subsidizing immigrants, and thus opening up 


To-day Brazil con 


trols the coffee markets of the world, and produces 


annually more than the world can consume Th 
owners of the 
East, 


proved and cleared jungle, have 


ruined coffee plantations in the Far 


with thousands and thousands of acres of im 


planted rubber t 
between the rows of coffee trees, besides clearing th 
jungle, and in 


land over great areas of the primeval 


the near future will reap the reward of their indus 
try and enterprise I was informed by a Dutch coff 

planter in that of forty-nine coffee estates of 
which his was one, forty-eight had 


Java, 
practically failed 
and gone out of business as far as active coffee rai 
ing was concerned. 

One 
came to my 
Being very ill, I 
Suez, At 
coffee in bags, which had been shipped from Java and 
America 


thrift in this 


trip 


incident of Dutch connection 


notice on the home by steamer 


slept on the deck from Bangkok to 


Penang we loaded on great quantities of 


Sumatra for transportation to Europe and 
We arrived at Aden 
just after dusk of a beautiful tropical night 
incidentally is a shipping Mocha, Arabian, 
and Abyssinian coffee, which also incidentally brings a 
As I lay on the deck 
that 
unloaded it in 


at the mouth of the Red Sea 
This port 


point for 


higher price than ordinary coffee 
forward: in my 
of loading coffee at this coffee port, we 


steamer chair, I saw instead 


large quantities, on board of lighters lying alongside 
the ship. Later in the night the 
came on board, gcing home with his 
to the United States. On being asked how much coffe 
arrived at Aden each day, he said about one hundred 


United States consul 


wife, on leave 


camel loads, and also now and then an Arab dhow 
from the African coast brought 
but that 
ing at times to thousands of bags, for which consula 
invoices were asked, and which was shipped 
to America. He said he could not understand wher: 
so much coffee came from. Pointing over the side at 
the loaded lighters, I told him that 
surplus coffee, and that the thrifty 
believed in 


Abyssinian coffee in 


great quantities were shipped cut, amount 


lv 


mosti 


there was hi 
Dutch evidently 
getting as good a price as possible, by 
unloading it in lighters and transshipping it te the 
next steamer. coffee Mocha, and the 
shippers and the consignees had the consular 
to back them that the coffee 
from the Mocha 


Arabia; fact to any 


Java became 


invoice 


up and show actually 


came port from which coffee is 


shipped from thus to prove the 


doubting buyer, who might want to investigate th 
great supply of Mocha coffee coming from the barren 


deserts of Arabia. 
Now to-day in Brazil the great 
three million square miles of its 


problem in gather 
ing rubber over the 
rubber territory 
leaving out the great destruction of 


is conveyed in the one word labor; 


the wild rubber 


trees by the careless and unscientific gathering of 


rubber, also often the absolute destruction of 
the trees. In the Philippines 
Malay Peninsula 
gatherers in the 


crude 
Indo-China, and the 


the common habit of the native 


jungle is to cut down the big tre 


and to scarify the trunk when lying on the ground, thus 


absolutely destroying the tree; or as the Siamese and 
natives of Indo-China do in the great valley of th 


Mekong, cut down and destroy the climbing vine 


which there produces some of the finest rubber in the 
world. To-day, over an area of two hundred thousans 


square miles in the valley, the production 


Mekong 


and export of crude rubber has steadi! lecreased in 
the last ten years, and has no Imost entir 
ceased; Bangkok and Saigon being the two princi 


shipping ports, and most of the rubber goin; ) 


France. This area of the Mekong valley is one 
fifteenth of that of Brazil 
(Continued on page 468.) 
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HANDCUFFS; 


AND 


HE 


on to 
ire not 
been f 
thread 
of tl 
+} 

aid, 
Fig 
in Eng 
of the 
which 
will be 
il prov 
thread 
simply 
of the 
that he 
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ESCAPES 


REWARD CARRINGTON 


both ends of this ‘fake’ it will be seen that they 


Coming 
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THEREFROM 


now 


to consider various makes of hand- 


level, a quarter of an inch at each end having cuffs and release therefrom, it may be well to describe 
iled away T! does not contain any first of all one known as the “Bean handcuff.”” (Fig. 13.) 
whateve irons, thrust the end This is a cuff of American make, and when first 
al the spiral spring with patented was considered exceptionally safe. It is 
ibe, and then pull outward exceedingly difficult the performer to reach the 
iite an easy matter to open cuffs keyhole of these cuffs with the key, when once 
It will be seen that this fake is used to they have been fastened upon him. Yet in present- 
vn the spiral spring, which is pulled out by ing this trick, the performer not only has no dupli- 
the usual key opening it being that shown in cate key, but even allows the keyholes to be sealed, 
Of late a new regulation key has been adopted thereby showing that no “fake” or duplicate key of 
land, having the thread on the outside instead any kind is used. 
inside, This is shown in Fig. 3. The “fake” The release in this case is effected by means of an 
is depicted in the same illustration (Fig. 3) ingenious “fake” depicted in the illustration. (Fig. 4.) 
founé to open almost any cuff having this new This is inserted into lock, and, being pressed 
ement; the gradual diminishing size of the home, forces back the spring catch. The catch being 
enabling any cuff to be fitted, the key being forced back, it can slipped open almost instan- 
pushed home until it accommodates the thread taneously, and the release is effected. This is a 
particular cuff used. It must be borne in mind favorite cuff, and one frequently employed because 
andcuffs are of various makes, but that every of the effect presented in allowing the keyholes to be 





One of the most interesting “act in recent years 
is that of the “handcuff king,” who manages to escape 
in some manner from ; ort of regulation hand 
cuffs. un ale on Se 1 of these are 
placed pon nd I he pertormer! retires 
into bis small nd emerg n a few mil 
entirely f1 0 i stra rh cuffs al 
every case gen ind » confederates a é 
I ! a Vv ‘ I lu n 

Ther 4" al t k hand 
ind t! I ’ 
they may have beet ire trick 
cuffs of i 5 ‘ se imply pull 
open per weked In some makes, 
t ting hain are ‘faked.” 

n ed 
hat a blo ) e hing rves to 1 
lt it 

But we will assume that none of these prepared 
culYs are uses rt of the committee are emploved. 
if these ar f 1 makes 
many of them may b 
opened with a loop of cat- 
gut or shoestring, inserted 
into the keyhole This - 
catches the lock, and jerk 
it back The t of cuit 
known as the German fied 
transport chain” is never 
really unlocked; the hand (ALE NEY U500 To Oren 
m « ré i. ip th el PAOntTt OF Ewe. /tw Cures 
atter ertain nanipula 
tions of the hand and 
arms Most padlock are 


merely picked one or 
other of the I 
skeleton keys, with which 
the performer is 
provide himself French ° 
letter locks are opened by 


finding the proper cor 


bination This is largely 
a matter of touch, facil 
tated by placing a 
spring betwee the arms 
of the catch, to keep them 
pressed well back I 
would be impossible to de 
scribe this feat on paper 
I now come to considet 
regulation handcuffs and 
the means of escape there 
from In this connection 


it is hardly necessary to 
regu- 
the 


one 


describe the various 
lation ieg irons, since 
key which unlock 
make of handcuff 


Fes 
will gen- a 


erally unlock the same 
make of leg iron 

If the performer is not 
to be searched, his task 
comparatively easy. Keys 
may be concealed in his 


clothing, in various special 


pockets, or in the dra y 


peries of his cabinet If, 
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ING EMIS FANE 


RecCEMTL 


OPEN INE TNE 
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fie. 


¥ Ofvisee 






dour 
WAN O-COFP E: 
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Fy, 


yr 
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hewever. he is to be 


searched, more precautions 

must be taken. Special 

keys are then concealed in a false boot heel, in the 
mouth, in the hair, or in a special false finger which 
the performer employs, and beneath which the “fake” 
is hidden If the key is hidden in the hair, this 
should be long and bushy, and the performer, after 
having had his hands examined, remarks to |! com 
mittec Would you like to examine my hair also, 
and see that it conceals nothing? As he says thi 
he passes one of his hands through his hair with 
careless motion, and thereby extracts the “fake 
which he promptly conceals in one of his hands or 
elsewhere. A “fake may also be concealed in the 
corner of a handkerchief, and in this case an opposite 
corner can be reached with the teeth The “fake” 
being reached this manner, the performer employs 
t to open the iffs as described There are many 
comtrivances known as fake vhich are used to 
open the lock of various handcuffs under conditions 
when it would be found impossible, even if the per 
former were in possession of the key, to use it Mr 
Goldstone has introduced ingenious “fake” of thi 


kind, with which the majority of English regulation 





iffs (Fig ) can be opened. An illustration 
given herewiltl Fig. 1) Mr. Goldstone say “This 
new ‘fake’ is nothing more than a steel tube tapered 


with a rod fitted through the center. By drawing atten- 


HANDCUFF DEVICES 


he was enabled to open almost any regulation hand- 
cuff of the English make. It is comprised of a regu- 
lar key, split on one side, so that it could be forced 
open more or less to accommodate the size of the 
thread in the lock presented Three or four split 
keys of this variety, of different sizes, fastened to- 


cuff of 
regulat 
the 


them 


known 

A ne 
devised 
handcu 
can be 


employe 


“master key” 


cuffs, | 


Houdin 


gether 
pertorn 
tion cu 


a key 


included in the performer's outfit. 


lamp st 
n the 


a certain make is the same, so that the same 

ion key will open all of them Consequently, 

ne “fake” may be relied upon to open all of hole 
This is a valuable piece of knowledge, un- 

to the public, which will be found of great use escape 
w and ingenious “fake” has recently been 


, by means of which the majority of regulation 


ffs and leg irons, fitted with powerful springs, 
opened. The method in which this “fake” is 
dis depicted in Fig. 2. A key is known as a 


will 
other 


when it unlock two or more hand- 
vadlocks, or form of lock. Harry 
i devised an ingenious master key, with which 


any 


upon a common framework, would enable the of a 
any English regula- 
A specially long key, and 
also be 


1er to escape from almost 
ff presented to him 

left-handed thread, should 
An electric pocket 
ould also be added, as valuable when working 


which is generally none too light. 


having a 


plug. 
cabinet, 


are 


A very 
the “figure 8” 


illustration. 
it is necessary to unscrew the plug, then to insert the 
key, and turning first to the right, then to the left a 
number of times until the catch be released. 
amination of the illustration will make this clear. In 
order to escape from this cuff, it is necessary, first of 
This may be done by means 
held in the teeth, or by a more ingenious 
mechanism of a rather complicated nature, which may 
be inserted into the plug and, one of its wheels being 
held between the teeth, the other wheel is turned by 
means of the tongue, and this serves to unscrew the 


“fake” 


AND ACCESSORIES SHOWING THEIR USE IN METHODS OF ESCAPE, 


pressed 


from 


handcuffs 


(Fig. 10.) 


all, to unscrew the plug. 


sealed. This Bean cuff 
must not be confounded 
with the “Bean giant,” 


which in many respects is 
the safest and most per- 
fect cuff ever d>vised. An 
illustration of it is given 
herewith. (Fig. 8.) If this 


cuff be locked upon the 
wrists with the keyhole 
away from the fingers it 


is impossible to open it, 
even with the aid of the 
key. The performer gen- 
erally produces a decided 
impression by locking the 
cuffs upon member 
of the committee, giving 
him the key and asking 
him to unlock himself. It 
will be found impossible 
to do this. (Figs. 7, 11.) 

In order to open the 
cuff, a “fake” may be em- 
ployed, made as shown in 
the accompanying _illus- 
tration. (Fig. 9.) It con- 
sists of a long strip of 
metal, to the end of which 
a key similar to the orig- 
inal is fastened, though of 
finer make. When the 
performer enters his cabi- 
net, he gets possession of 
this metal strip and, ho:1- 
ing the broad end of it 
between his teeth, he in- 
serts the key into the lock 
and, by this means, opens 
the cuffs. If the cuffs are 
fastened with the keyhole 
away from the body, the 
cuffs may be forced on to 
a key fastened in the 
woodwork of the stage, in 
the cabinet, or held in 
some secure position, and 
the cuffs are opened by 
being turned upon the key. 
Another important point 


some 


to remember is that these cuffs are not properly locked 
until the two small knobs above and below the key- 
well home. 
does rot know this it is poor policy to tell him, as 
is hard work at the 
times, and is usually a race against time. 

ingenious and complicated cuff, known as 
or “plug” 8 handcuff, has been invented. 
The cuffs having been closed upon the wrists, they are 
fastened by means of a small screw or plug which is 
firmly screwed into the lock, retaining the pin, which 
faces through from the opposite side, as shown in the 
In order to open these cuffs, 


If your committeeman 


best of 


An ex- 


If the hands be fastened behind the back, @ 
(Continued on page 469.) 
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A LOCOSOTIVE- S tAtsee 


A STRUCTURE THAT 


was invented 
some diffi- 
is a self- 
place of 


stage, which 
connection with 
Scotland, 
takes the 
falsework. 


locomotive 
used in 
Peterhead, 


The Piercy 
in 190S 
marine 


first 
work at 
stage, 

staging or 


and 


cult 


contained movable which 


expensive temporary 


WALKS TO 
for moving the stage is very simple and is placed 
on the stage. It may be operated, according to cir- 
cumstances, by hand, or by steam, compressed air, 
electric, hydraulic, or other power. The accompany- 
ing photographs illustrate the construction and opera- 
tion of two Piercy which have 
been employed in the construction of two breakwater 


locomotive stages, 


ITS WORK 


and 37 feet long. Each spud has at the bottom a heavy 
shoe and at the top a strong socket to receive the 
end of the steel spud screw. The spud screws ars 
21 feet long and 5% inches in diameter outside the 
double thread of 1 inch pitch. These screws do not 
turn, but are moved vertically by brass nuts, 8 inch: 
in length and diameter, keyed in the centers of toothed 

wheels which are turned 


by endless screws 





It is built on shore, walks ovt to its work, and 
continues to walk as the work advances, standing 
high above tides and 
waves and defying the 
storm. It saves time and 
money, and is available 


for many uses besides that 


for which it was orig- 


inally designed. 
The invention provides 
a rigid stage, of any de- 


sired shape, design, and 
strength, which rests firm- 
ly on the sea or river bed 
or hard bottom under silt 
or sand, but can be easily 
moved, without removing 
a single bolt or connection, 
backward, side- 


wise, or in a curved path, 


forward, 
Thoush so mobile, it is 
perfe tly safe and rigid in 
all weathers, and is not af- 
fected by heavy waves, 
tides, 
blasting or 


strong currents, or 


or even by 









A 0 ae 


TU 





Both 
ed on 
out to the work 
stage traveled 
and the 
feet, yet th 
the former cost $325, 
that of the latter only $175 
the 
stage 


stages were erect 
“walked 


The west 


shore and 


1.000 feet 


east stage 3,600 


transfer 


und 


because spuds of the 


west were operated 


by rope drives from th 


crane motor, while each 


spud of the east stage was 


provided with an _ inde 


pendent electric motor of 


714 horse-power, an ar 
greatly 


rangement which 


increased the speed of 








other disturbance directly 
beneath it. 

This result is obtained 
by supporting the stage on two or more independent 
of spuds, or which raised and 


Normally, 


groups can be 


posts, 


and moved horizontally. when 


is proceeding or 


lowered, 
work 
to weather a storm, all of the spuds are lowered until 
their feet the solid bottom. 

When it is required to move the stage, each group 
of spuds is successively lifted and moved horizontally, 
the group 
is. The horizontal movement of each 


when the stage is made secure 


rest on 


structure rests on other 
‘ s made possible by the construction 


ich consists of two or more parts, 
which are capable of relative motion in a horizontal, 
but 


each 


not in a vertical direction, and therefore support 
Each of these parts is 
provided with a number of spuds, which can be raised 
and The the num- 


ber, arrangement, and combination of the parts, and 


other in any position. 


lowered details of construction, 


Piercy locomotive stages at Whitby. 


piers at Whitby. The position is very exposed and 
subject to exceptionally heavy seas, so that very 
strong and expensive staging was required. 

The estimated cost of ordinary timber staging for 


the two piers, each 500 feet long, was $32,500, while 
steel staging would have cost $35,000. The two locomo- 
tive stages cost $18,000, and it cost about $400 to move 
them to the work. It is that it 
$50 to move each stage along its 500 feet of work and 
Allowing $200 for main 


estimated will cost 


$200 to bring back to shore 
tenance and repairs, the total cost of the locomotive 
to $19,150, or to $13,350 


stages will therefore amount 


less than the cost of ordinary timber staging. 

The stages were arranged to span the foundations 
of the piers with a clearance of 3 feet and a side 
travel of 3 feet for the purpose of adjustment. The 
stride, or distance by which the stages can be ad- 
vanced by one shift of the spuds, is 10 feet. Each 


Note footprints of nearer stage which is * walking. 


travel. At first, with flat 

shoes on the spuds, about 

3 strides of 10 feet wer: 

made per hour. In deep: 

water, with the shoes re 

- moved, the spuds sank 

from 10 to 18 feet in the 

sand, and the speed of travel was reduced one-half, but 
when the crew had become expert and the stage was 
nearly in position, a stride of 10 feet could be made 
in 15 minutes. The rate of travel depends almost 
entirely on the time occupied in lifting and iowering 
the spuds, as the horizontal movements are effected 


very quickly 


Each stage carries an electric traveling conveyor 
with a capacity of 6 tons and a range of 100 by 4 
feet. This conveyor runs on two sides of the out 


the The 


sides are composed of top and bottom channel 


frame of stage girders of the other two 


plates 


15 inches wide and with 4-inch flanges, connected by 


struts and braces. In these channels run four pairs of 
frame, called thi 
One 


rollers, attached to an intermediate 


rolling frame, which carries no spuds roller of 


pair runs on the girder and enables the outer 
the rolling frame. The 


each 


frame to support other rolle: 























East stage at Whitby “ walking.” Note the lifted feet. 


the directions in which they can be moved, vary ac- 


cording to the character of the work for which the 
stage zned 

\ rollers, pulleys, ropes, and hand winches, 
and ‘sssary timber and bolts, a cheap stage 
can ucted on shore, marched out to its posi- 
tion iter, and subsequently moved from time 
to ti y be necessary. On the other hand, for 
large vhere a very heavy and durable plant 
is re the most elaborate, mechanically perfect, 
and y yped power-driven stages can be con- 
struct moved, within reasonable limits, almost 
as ear 7 one aa sohinarw renuired 


A LOCOMOTIVE STAGE FOR WORK IN HEAVY SURF. 


stage has 8 spuds, of which 4 are attached to the cor- 
ners of an outer frame, 50 feet square, and 4 to the 
inner frame, 40 The 
frames are 33 feet high, normally 
3 feet above low water to 22 
The spuds have a lift of 21 
below the lower bracings 
below these bracings, or 57 

when fully lowered. Hence the top of the stage can 
if necessary, be raised 57 feet 
or 30 feet above high water, 


corners of an feet square. steel 


extending from 
feet 
feet 
when 


high water 
extend 3 feet 
and 24 feet 


feet below the top girders 


above 
and 
raised, 


above hard bottom, 

and the load lifted by 

the crane can be raised 12 feet higher ’ 
The spuds are Oregon pine timbers, 16 inches square 


West stage at Whitoy working in rough sea. 


runs under the girder and enables the rolling f 
to support the outer frame One pair of roller 
attached to each end of the two main girders of t 


rolling frame, which, in turn, form the tracks 


) ou 


pairs of rollers, attached to the inner frame an 


d rut 


ning on and under these girders. 


The relative motion of the tnner and rolling frames 


relative motion of the rolling 


o that the 


is perpendicular to the 


and outer frames inner and outer frames 


with their spud can be moved horizontally in any 
direction, with respect to each other. Furthermore, the 
whole structure can be supported by either group ef 


(Continued on pa y70 
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LARGEST CONCRETE 


OIL RESERVOIRS IN THE WORLD t kK oi , orn | fields during 


gusher production in 
fields has rendered an 
the oil industry's most 
barrel of oil are now 


basin and despite 


ble fires or rains 


ete reservoirs will be 
hrough the Producers 
pine line from Bak 
ypa, McKittrick, and 

l cost approx! 
of half a 


systems 


Scient, 


The length of the pipe line which will feed the 
reservoirs is 200.21 miles besides the gathering sys 
tems in the different fields, which add an additiony 
200 miles to the length of pipe. When the TeSETVojn 
are filled with oil the latter will gravitate from th 
reservoirs to a pumping station to be built at Sa 
Luis Obispo, and will be pumped directly from the 
station to the tank steamers at Port Harford, or at 
such other points as the Uaion Oil Company Place: 
discharge stations When filled, the reservoirs ma 
ve drained and cleaned by means of a 12-foot by 13 
foot by 8-foot sump hole in the center, tapering in the 
sump hole being at the rate of one to one hundred, 

To build the tanks has required a small army af 
meh ana tue equipment of a regiment. Three hup 


par | ar 
: WL ah 


wei |: 





Steei reinforced concrete wall of the 1,000,000 
barrel! oil 

















Wall of the huge reservoir, partly construeted, 











Later trimming for walls of concrete oil 
reservoir 


View of construction work on 1,000,000charrel 


oil reservoir. 








Constructing the 1,000,000-barrel concrete 
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dred t 
about 
Righty 


on the 
way be 
dirt lev 
should 

Abou 
being U 
Twelve 
four m 
structio 
time 0 
forty d 


molds fc 


‘ 


nericanMm. 


dred two-horse | 


about three hunt 


Eighty thousand 
done for eat h re 
on the outside ol 
way between tl 
dirt levees pu 

should a fire 

About on 

being used il 
Twelve thousa! 
four mixers @ 
struction W 
time occupied 
forty days per 


j 
a 


ting the 


, three hundred teamsters, and 
additional men are employed. 
¢ 


rds of excavation has been 


oil This dirt is being banked 


oncrete wall with just the road 
These 


as fire walls 


rete wall and the dirt. 
are intended to ; 
ard the reservoirs hen filled 
and a half feet of lumber 
roofs and the supports. 
yards of concrete placed with 
hoists is bei sed in the con- 
reservoirs a completed the 


construction will be about 


The walls of the reservoirs stand up in the air 
90 


20 feet high without back filling or 


any other sup- 
port 


They taper from an average thickness of three 
feet at the base to six inches at the top. The rein- 
forced concrete principle of building walls of 


city 
skyscrapers is used, and 2 


50 tons of plain, round steel 
reinforces the concrete walls The 
two and one-half inches thick, 
mesh. 


concrete floor is 
reinforced with wire 


The two tanks are not being built simultaneously 
The floor of reservoir No. 1 was finished September 
20th, when the mixers were taken to reservoir No. 2. 

The building of the two reservoirs follows the neces- 
sity of increased oil storage facilities in California, 
the independent producers of the San Joaquin Valley 


3 


having recently voted to increase their storage capacity 


by 15,000,000 barrels. Those independents who |} 


not their oil under contract for a period of year 


lave 
will 
receive storage certificates which they may negotiate, 

With these two huge tanks completed the 
Transportation Company 


Produce 
and the Union Oil C 
pany will be in position to close contracts 


delivery to the largest maritime consumers 


to the tanks through the eight-inch pipe line 


Company from 
Joaquin Valley fields will take 


Producers’ Transportation 
place at the 

000 barrels per day. With 2,000,000 
in storage and the oil constantly 
never be a time when any considerable number 
ships at Port Harford cannot be 


barrel 


in motion there 


easily loaded 





molds for concrete and reinforcing rods of steel. 











fing steel reinforced conerete wall 20 feet 
4¢ inches hich for oil reservoir. 














Steel reinforcements for walls of concrete oil 


reservoir. 


Trimming for oil reservoir walls, 
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CURIOSITIES OF SCIENCE AND INVENTION 


THE FIRST AEROPLANE EXPRESS. 
The first delivery of express matter by aeroplane 
that has ever been made was that of 10 bolts (500 


yards) of silk, which was carried by Phil O. Parmalee 


on bis Wright biplane from Dayton to Columbus, O., 
on November 7tl The start va made from the 
Wright aerodrome at Simms Station, near Dayton, 
at 10:4 A. M ind the distance of 65 miles to the 
driving park, some 3 miles beyond Columbus, was 
covered in €5 minutes The air-line distance fr 

Simms Station to Columbus—62 miles—w \ l 

















THE FIRST AEROPLANE EXPRESS, 


in 57 minutes, which was a rate of 65% miles an hour, 
while the 35.9 miles from South Charleston to Colum- 
bus were covered in 31 minutes—a rate of 69 miles 
an four The aviator was favored with a strong 
northwest wind, which increased his speed over the 
ground from 40 miles per hour—the normal speed of 
the Wright 


times The 200 pounds of silk, which was valued at 


biplane—to about 70 miles per hour at 


$731, was quickly. delivered to the home store of th: 
Morehouse Company by automobile immediately after 
its arrivai at the driving park, and thus a striking 
demonstration .of the possibilities of the conjunctiv: 
use of the aeroplane and tue automobile in the deliv 
ery of mail ind express was accomplished. The time 
made was very much less than is required by the ordi 
nary express, as no more direct system of town to 
town delivery could be devised The weight of the 


aeroplane complete, with silk and aviator, was 1,180 


pounds, and during part of the journey Parmalee drove 


his machine to a height of 2,500 feet 
- Se ae es 
. AN AMPHIBIOUS AUTOMOBILE. 


Some time ago we described in the Screntiric AMER- 
ICAN an automobile which had borrowed from the 
acroplane a new method of propulsion. The driving 
wheels were disconnected from the engine, and the 
motor was connected instead to an aeroplane pro- 
peller located at the rear of the machine. With this 
novel driving mechanism the automobile fanned itself 
along at a high rate of speed, and in a race with an 
aeroplane, succeeded in making a speed of a mile a 
minute iis same machine has since been used in 
another novel manner It was mounted on a small 
Wires con 
nected the front wheels with the rudder of the boat, 


float on the White River, Indianapolis. 


so that the craft could be steered by operating the 


steering wheel With this simple arrangement, the 
craft was propelled at a high speed, beating all launches 
ou the river Owing to the fact that the thrust of the 


propelier was considerably above the drag of the boat, 


BLACK LIGHTNING. 

Amateurs who take the trouble to photograph dis- 
charges of lightning are sometimes astonished to find 
f white. 
[wo excellent examples of such “black lightning” are 


that some of the flashes show black instead 


published herewith They have been 


selected from a_ collection  photo- 


required. Often five, and even four, will cover most 


points in France. Experiments have been made to 
test the scheme from the Eiffel Tower, with such 
success that it is said the road between Issy-les- 


Moulineaux and Chalons is to be thus mapped out 








graphed } Mr. Franklin Henshaw at 
Lit tock, Ark mmer. Fig. 
al streak of light 

vitl vr of black branches 
ug from it At one or two 
places, in the original, there appears 
to be the trace of a heavy black streak 
peeping out from under the edge of 
the white streak, as if the white 
streak were covering a black one. This 
discharge struck a building seven 
blocks away from the photographer. 
The other photograph is a two-minute 
exposure, during which time there 
were several lightning discharges. One 
of them is perfectly white, the other 
white with a black border at each 
side, and still a third that is entirely 
black The black-bordered flash has 
the appearance of having exploded in 
the air. The explanation of these dark 























flashes is that they were reversed by 
over-exposure They were probably 
more feeble than the other flashes, and 
were taken first As the plate re- 
mained exposed for the other and more brilliant 
flashes, a reversal took place on the negative, due to 
over-exposure This same effect has been produced 
experimentally by exposing a plate to an electric 
spark in a dark room, and then exposing the plate a 
second time to gaslight 


SIGNALS FOR AVIATORS. 
Kipling, in his famous “Night Mail,” speaks of light- 





houses which guide his imaginary air vessels to safety 
Perhaps the German Aerial Navy League was inspired 

















SIGNAL NUMBERS FOR AVIATORS. 


by his story when it proposed that special beacon 
lights be erected at certain points. The aviator of 
the future will certainly need some such guidance if 
he flies by night. He will also need something to 
guide him by day. Attempts have already been made 
in Germany, through the efforts of Dr. von Oechel- 
haueser, to provide signals In his system countries 


and provinces are designated by 





, "A 
sist > 
- .** me 
" 
£ 





- serial numbers, and iowns by com- 
binations of two letters. The tops 
of gas tanks, which are painted 
black, are especially suitable back- 
grounds for the large white char- 
acters of the signals. One gas tank 
at Dessau, in Anhalt, has been 
marked with the serial number of 
the province, 75, in tigurés 33 feet 
high, and another with the name 
° Dessau in letters 13 feet high, with 





an initial capital letter 20 feet high. 
This name has been read distinctly, 
in not very clear weather, from 2 
balloon at an elevation of 1,300 
feet. 

A somewhat similar plan was re- 
cently proposed by Réné Quinton, 
of the National Aerial League of 








ODD COMBINATION OF WATER, LAND, AND AIR MACHINE. 


there was a tendency, at high speed, to force the boat 
downward, and the dange1 sinking prevented the 
use of maximum power. With the propeller revolving 
at 600 revolutions per minute, the float sank until 
the gunwales were almost level with the water. To 
persons on shore, the automobile appeared to be skim- 
ming over the surface with no float beneath it. 


France. 


panying illustration, his scheme 


As shown in the accom- 


consists in using numbers, each in- 
dicating the aviator’s distance from Paris, and his posi- 
tion relative to that city. The figures are to be placed 
on the ground, or on a suitable roof, and will always 
read from west to east. The first number indicates 
the distance north or south of the parallel of Paris, 
and the 


meridian of Paris. 


second the distance east or west of the 
Six figures at the most will be 


Fig. 1.—LARGE WHITE FLASH 
WITH BLACK BRANCHES. 


Fig. 2.—-A BLACK FLASH AND A 
BLACK-BORDERED WHITE FLASH. 


for a breadth of five miles, this being the most traveled 
airway of France. 

NEW METHOD OF HANDLING THE WOUNDED ON 

WARSHIPS, 

Ordinarily the injured in a naval battle must be 
carried to the hospital quarters on stretchers as are 
the wounded in a land battle. In the latter case 
conditions have been improved by the use of ambu- 
lances where the field hospital is at some distance 





from the firing line. Probably because in war ves- 
sels the hospital quarters are so near the region 
where the actual fighting takes place, no special pro- 
vision has heretofore been made to facilitate the han- 
dling of the wounded. It is a simple matter to carry 
the disabled man on a stretcher until one comes to 
It is impossible to carry a man down 
a narrow stairway without subjecting him to lurch- 
ing and jogging motions that may be extremely pain- 
ful. As a remedy for this evil the German navy 
has introduced a new method of conveying the in- 


the hatchways 

















LOWERING A WOUNDED MAN TO THE HOSPITAL 
QUARTERS. 


jured to the sick-bay. A canvas jacket or bag is 
wrapped about the wounded man and laced up snugly. 
The bag_is provided with handles whereby it may be 
attached to 4 bist and by which it may be lowered 
to the hospital quarters. This method has the advan- 
tage of being expeditious and quite painless as well. 

_— —>-+ Ore - =O 

AN AEROPLANE FPEIGHT CAR. 

The accompanying illustrations show the exterior 
and interior of a new freight cag which has just been 
brought out in England for u. transportation of 
aeroplanes (especially those of the monoplane type) 
from one part of the country to another. The car is 
provided with end doors which make it possible to 
load a monoplane, after the wings have been detached, 
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by running the body part of the machine in at 
end The wings can then be placed on edge 
against the sides of the car. Suitable straps (which 
can be seen in the interior view) are provided for 


one 


holding the wings in place against each side of the 
car. The car is provided with a rounded roof in 
order to make it conform as closely as possible to 
the loading gage of the railroad, and thus to gain 


Scientitic American 


Shrewsbury River. His most hazardous trip, how- 
ever, was one around the Battery, up the East River, 
and through Hellgate, to the Sound. 








A HOME-BUILT TRACTION ENGINE. 
An ingenious farmer at Spy Hill, Saskatchewan, 
has rigged up an engine which he uses for traction 
purposes, and also for various power purposes about 


465 


hour, and can work about two acres of ground per 
day. The engine starts with the plow in the ground 
without any difficulty, unless the sod is exceptionally 
tough, but even under such conditions the engine 
pulls out its load after a little coaxing. 
ee 
COMBINED LOCOMOTIVE AND CRANE. 
There is nothing very novel in the combination of 
a locomotive and crane. The most 




















familiar combination of this sort is the 
wrecking engine, which is a powerful! 
crane self-transportable to the scene of 
the wreck, and able to haul the cara 
necessary for bringing back the wreckage 
to the repair shops. Another common 
form of transportable crane is the type 
used in docking yards and the shipping 
yards of large manufacturing concerns 
The accompanying illustration, howe, 

shows a very unique form of crane com 
bined with a locomotive, which is of Get 
man design. It consists of a switching 
locomotive fitted with a saddle frame, 
on which is mounted a crane of the bal 
anced or hammer type. This form of 
crane is not powerful enough for wreck 








EXTERIOR OF AEROPLANE CAR, SHOWING END DOOR 


CLOSED. 


every inch of available space in height as well as 
width It is expected that a number of cars of this 
type will be needed in order to fulfill the demands of 
the aviators for transporting their machines quickly 
from point to point when aviation meets are in prog- 
ress throughout the United Kingdom. 
—___—— > > + +e 
UNIQUE WATER BICYCLE. 
BY A, W, CUTLER, 

A curious foot-power craft has made its appear- 
ance in the waters about New York, which, for lack 
of a better name, might be called a “water bicycle.” 
It comprises three boat-shaped floats which support 
au iron framework similar to that of a bicycle. These 





INTERIOR OF AEROPLANE CAR, SHOWING END AND SIDE ing purposes, 


DOORS OPEN. 


the farm. Living, as he does, away up in the north 
country, where towns are few and far between, this 
man, Mr. Scheil, has been obliged to depend upon 
his own resourcefulness and a natural mechanical 
bent to assist him in the construction of the machjne. 
He bought a marine engine of 10 horse-power, and 
adapted this motor to do the work of a stationary 
engine. The engine was mounted on the base of an 
old steam traction engine. This improvised traction 
machine serves to draw his plows, seed drills, and 
harrows Three plows, each turning an average of 
about a fifteen-inch furrow, a four-inch disk seed drill, 
and a two-section toothed harrow, are hauled by the 
traction engine. Therefore, with this outfit, he per- 


























PEDALING UP THE HUDSON. 


little floats are made of light cedar wood, and are 
hollow. The construction of the machine admits of 
their being turned up on end and cleaned, or emptied 
of any water that may have leaked in. The gear is 
like that of a bicycle and is connected by a universal 
joint, to a shaft which carries a small screw propeller 
located between the two rear floats. The entire 
machine weighs but seventy-five pounds. 

In the great water parade at the Hudson-Fulton 
celebration, the inventor, John Mitchell, pedaled his 
curious little craft up the river between the “Cler- 
mont” and the “Half Moon.” Mr. Mitchell has pro- 
pelled the water bicycle up the Hudson as far as 
Yonkers, down the bay to Coney Island, and up the 


CLEANING THE FLOATS OF THE WATER BICYCLE, 


forms the complete operation of plowing, planting his~ 
seed, and harrowing. Of course, with work of this 
kind, it is necessary to provide the engine with some 
sort of governor. The governor was rigged up on the 
premises, and has proved to be very sensitive. It 
controls the throttle, and does not permit the engine 
to vary in speed. A spring is placed on the slip 
governor, so that if the pull should happen to be too 
much, it would let go of the load as the speed de- 
creases, and likewise when starting. As soon as the 
engine speeds up to an average of 350 revolutions per 
minute, the load is put on automatically. The outfit 
has proved to be very successful. It runs at a speed 
of from three-quarters to one and a half miles per 


but is useful in freight 

yards where the locomotive may be em 

ployed in shifting cars and making up 
trains, while the crane may be employed in hoisting 
freight to and from the cars. The crane is provided 
with a swivel mounting and is also capable of awing 
ing through a small angle vertically. The advantage 
of this construction lies in the fact that the crane 
may be applied to an existing locomotive and hence is 
more economical than other constructions in which 
the locomotive is designed and built especially for 
the purpose. 

—_ ——__—___ +@+-@.-- -- - 

At a recent meeting of the Transvaal Institute of 
Mechanical Engineers, the president referred to the 
steel industry which will shortly be started by the 
South African Steel Corporation, the Héroult electric 
furnace being used for the conversion of misceilan 


eous scrap into steel. He expressed the hope that this 

















PECULIAR CRANE AND LOCOMOTIVE. 


effort at local production would not meet with ob 
stacles in the way of suspicion and prejudice. “It 
is true,” he proceeded, “that the total output of the 


South African Steel Corporation will be for a time 


dependent on the amount of convertible scrap available, 
but it will be in the interests of the company, and, 
indeed, the terms of its contract with the government 
compel it, to spend a certain proportion of profits in 
experimenting on the reduction of our native iron ores 
It is quite within the bounds of possibility that a true 
steel industry will be established in a few years’ time, 
having as its bases, first, the enormous iron cre de 
posits in the country, and, secondly, the low-priced 
electric power that cheap coal and more economical 
methods of transforming it into power will render 


possible. 























THE MARIN? 


INE MOUNTED ON THE BASE OF A TRACTION ENGINE. 


THE IMPROVISED TRACTION ENGINE AT WORK IN THE FIELDS, 


— 
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I \ ! ming loo xpansion and contraction of 
Ge s dit ti 60 YEARS’ 
; PORTABLE TRAMWAY.—O EXPERIENCE 
, : ted w Hu, New O (mon 
5 i 4 ts whicl S inv 
j ' j 
! t I — F , 4 i J me 
: Let Pat f METHOD OF SEAMING CAN HEADS TO]t} I I W s 
erat M ! CAN BODIES |. LAND and K J. HALLE , d ind de , 
‘ , " nstein B 8 North g t Lute 
I Street, New York I ! I in ad d sitions Trave Magks 
Of Generel Interest, , uns whiel t talr DESIGNS 
— =e - apes Pha CONCRETE RAILWAY-TIE.—-R. J. D Copvaricuts &c. 
COWA ( i M rhis invention f 
, a9 t f i INVENTORS are invited fo e¢ommunicate with 
I I tlor l¢ i t " 
, ; : Munn & (Co.. 361 Broadway, New ¥Y ork, or 
i = . me peamamectieny 625 F Street, Washington, D.C., in regard 
permit of the cushions being fitted to securing valid patent protection for their 
. t et roviding for expar ventions. Trade-Marks and Copyrights 
of rail and allowing the vibrating motior registere Design Patents and Foreign 
lesirable for the preservation of the rolling Patents secured 
1 ! tree j as to the probable patenta- 
IN The plat i embedded with no parts A Free Opinion as to the probable patenta 
} " , , tl bility of an invention will be reacily given to any 
\ . ther " meir é fe of é ‘ 
i MEBRELLA , yi ging the i uw me wl nveptor furnishing us with a model or sketch and 
I - a brief description of the device in question \ 
communications are strictly confidentiai Our 
T Ol Pertaining to Vehicles, Hand-Book on Patents will be sent free 
SPRING WHEEI JAMIE \ W Oal request 
: — Ours is the Oldest agency for securing patents 
; ; ” oming t was éstablished over sixty-five years ago 
I M Wible has d 
ened a < wit .< hat ta & whe MUNN & CO., 361 Broadway, New York 
iI FOr rt M.—W ‘s a sepat rim. the outer rim heariar e Branch Office. 625 F St., Washington, D. C 
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id tire ng nnected t l inner rim by = — — 
4 I I vit I . 
r lang are th lout 1 ind | y J A] ic 
INDEX OF INVENTIONS 
‘ i getl t m t ul 
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SEWING-MACHINE ATTACHMENT.J. O | For which Letters Patent of the 
Mich. The aim in this in-] United States were Issued 
; pete ‘ for the Week Ending 
a . d xisting ma without | November 29, 1910, 
: : nang |AND EACH BEARING THAT DATE 
\ R t t sctua peration o wing will | 
. | [See note at end of list abont copies of these pate “.] 
I t aff I at the ar | 
' P ner | 
Abdominal supporter and catamenial sach 
" { { ay PU MP.— M. SmitTu LA \ng Cal lL. Ke THSS 
. I i ipa t t h i rropior I 
' which may be operated Ae =< 
y | ' ” 
g or as a a vcting | " SPRING WHEEL. | 7 ‘ 
' I whi ! ‘ perated t | filte 
‘ it will to provid ) 
tl n and continuous ar of leaf springs In order to keep n ' ti 
sation o ik ind to provide a plung n from creeping with respect to the othe Air brake, duplex pressure straight, ( P 
d hereb tt is no suspensio pokes of the wheel are made hollow, and Cass t 
i whereby i uspension ; co air heating Went aes me Gan 6 
g actior ted with plungers connected to the outer | Air heating apparat Westinghouse & Gow 978.04 
‘ " Pp P . A coil spring pressing inst the inner | Airship, T. S. Ha TUS 
Mardware and Tools, CENTRIFUGAL PUMP G. I TIAN} +: ae a ' I oe : . . ug tl $ Alarm. See Sprint ularm 
OR-STROPPI ‘ \ i B. Waiter, Kansas Cit M This p ' f the plunger assists Im giving the neces-| alarm system, central energy  electrica 
siliency. temperature n & Pool 1% 
i i irg I iter fron 1 |} Alarm system, el il thermostatic, A a 
' 1 Ly mparatively 4d ‘ without quiring a SHAFT-DRIVEN AXLE FOR AUTOMO- Goldstein Farland / ~~ 
| . . = ‘ 5 Amusement apparatus, W W. MeFarlan ot) 6 
or oot valy ind ‘ te effectively with tl BILE VEHICLES I Pinatnx, 17 Chemin de] qneonor bol Aer ‘aached G Rohmer 9 , 
ile 1 ! elt d to xpenditure f i um of power Means | Monpiaisir i Grange-Rouge, Lyon, France Annunciating apparatus, electrie, H 4 
, , Alther a) . 
r which ¢ : ‘ ! vide nable an adjustme inve on relates to syste of shat . 
1 m t I } I I il 1 ijustment | rhi ventior relat " ystem f haft Apple grading machine. G. 1 Seder . 
th 0 | olde 1 , f parts to dec he lifting power thereof, | driven axle fqr automobile vehicles This axle io h support, W. R. Lee 4 
" ‘ " i responding ‘ . - ' wer e . . } } ; . Auto organ, J. R. England 977.08 
aid ) vb th t | : — - I of power! m omprises a carrler-axi« body with hollow bar-! Automatic lubricator } Riagrose 
da ployed in operating the same, rels allowing the passage of Cardan-shafts' Automobile signaling device. W. G. Nash 
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( J. E. Dinwidd 977.977 
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‘ ! g ger there 
I w. < Sel 176,930 
( ven t I W ‘ Ss 4 i 976,929 
ver scharging iratus, I W ( 
Schniew 
Col vel t I Wag 
( i 1 Weis & I z 76,963 
( \ spacing dev f ht 
‘ a ae 100 
screen, H. I Merw 420 
( t loc! iW. 3,872 
( it J. Ma 3,893 
rete | nethod f nd sectional 
re for J. F. D. Withrow 977,356 
( ete st t Ss, apparat for cting 
I Weber 976,960 
( ler handles king ! sm for 
4 S. Cubitt 
( veyer ‘ D Seeberg 
( veye chair r. A. Cole 
( v ers and eptacles ting i} 
for extensible we a 
( king or heating tens M. S ky 
( T. 1. Ludwig 
( I B. Howla 
( DT and cultivat combined, J 
R. Stova 
Cotton chopper attachment, H. S. Berry 
Cotton gin ae James 
Cotton picking macl x. Appleby 
Coupling See Car ¢ 
Crank, extensiotr A. ( ith 
Crate, « ipsil Hi alt 
Crushing nu >» oe tevant 
{ tivator I M Dow 
Cultivator I Giese 1 
( tivator, B. I Nehf 
( tivator, B. F. Stov 
Cultivator replanter hment I I 
Markle 
Decorative leaf making t un 1. A 
( Fichtr 
Delivery macl I. M. Bea 
Discha i verflow fit g. G. Helbling 
D fecting apparatus, P. C. F. & C. 8 
Effant 
D fector ind deo ri J Williams et 
il 
D iy box, I Heppe 
D iv cabinet T Th H 
D iy ca R vit 
D iy cover f barrels, S. H. Klein 
D iy device ; W Nortor 
D y rack and silent salesma H. Bar 
tt 063 
dD ver, portable. fruit. W. F. Crandall O71 
D W. Wolary 970 | 
D rating mechanism, com 
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Tx 977. 18% 
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Drills, tool dropping appar atus for Hi. Kirk 977,409 | Mechanical movement, A. F. Victor Shoe supporting jack, L. G. Freeman 
Drop box, coin operated J. Kelly 76,8584 | Medical e cup S x Siding, making, T. J. House 
| Drum, friction, J. \ jeekman 3,841 | Metal bar or member, expanded, H. K Sign, electric street indicating, J. W. Ellis 
Drying apparatus, S. Wieb« 44 Dyson | Sign holder, W. H. Sweatt 
Drying roll, Lamp & Stiner 410 Metal cleaning machine, H. ©. Ferguson Signaling system, electrical, C. H. Pool 
Egg drying apparatus, H. E. Coffin | Metals, composition of matter to be used Silk fiborin, obtaining, Baumann & Diesser 
Electric contact shoe, ¢ ( Rich for the purpose of fluxing, M. P. Jewett | Skid A Lemke 
Electric cut-out, B. M. Walpole Mining drill, water power, C. A, Hanson | Skinning and splitting cattle and scribing 
Electric drop cord adjuster, W. 8S. Hull Mining needle, P Costello hogs, machine for, J. Lance et al 
Electric furnace, J. Harden Molding apparatus, Tidnam & Graves Skirt shield, sanitary, 8S. W Little 
Electric heater, radiant, R. W taker et al Mop and serobbing brush, combined, J. O | Sled, motor, M _ Meyerson 
Electric lighting system for railway and Jeazley Slugs or fastenings in stock, machine for 
other carriages voltage regulated J. Mosquito bar frame, folding, es Aa inserting, G. A. Ambler 
Dalziel Motion transmitting device, J. . Pagen | Snow melting machine, W. N. Lux 
Electric machine, dynamo, W. H. Powell darm | Sole and heel plate, J. T. Clishum 
Electric machine, inclosed dynamo, A Mouthpiece tubes, apparatus for making, J Spectacles, bridge connection for leuses for : 
W outers fuller .. ees _ J. Savole . 224 
Electric switch, P. L. Sibol Mower, lawn, R. E. Hedges Speed machine, variable, R. BE. Rosewarne tu 
Electrical distribution system, A. S. Hub Music holder, C. G. Peterson bi Spinning machine, cap, P. J. Moroney 2 
bard Music sheet rolls for mechanical piano Spiral separator, F. H. Blatch 
lectrical element, A. T. K. Estelle players, automatically adjustable spool Spiral separater, F. Pardee 
lectrical equalizing system, R. Richter for perforated, H. G. Miller 977,030 | Spittoon, ’ 2 
leetrical fle ae Musical instruments, pneumatic action for, Spring attach L. A. Young vi 
Mectrode, J W Sayer | Spring wheel, Z. A. & R. D. Bruegger TT 8 
Mectrolysis of aqueous solutions, apparatus Nipple cover, ¢ Ww Ladley 7 Sprink er alarm and indicator automati« 
for continuous, Pietzsch & Steinbuch 977,125 | Nut, axle, J. B. Wismer FF. W. Milliken : 
Electrotype plates, apparatus for backing Nut, lock, N. F. Chamberlain Stalk cutter R. Weatherly 
G. E. Dunton 6/Nut lock, H. A. Luc Stallion shield, G M. Frampton 
Elevator wheel F. Barker 062 | Nut lock, O, Salisbury Stamp, addressing, T. Dillard 
Elongating machine, Hoyle & Barker 976,191 | Nut making machine, J. 8. Hortman . Stamp, hand, L. R. Garby 
Embossing machine, C. Owens 976,905 | Oil and gas mixtures, combustion of, H Stamps and labels, machines for affixing, ¢ nisine 
Engine indicator, internal combustion, E Maxim ; ancher et al 4 | 
D. Meier 419 | Oil break switch, H. J. Hunsicker Stancion, cattle, J. B. Forwood 4ife 4 
Engine starter, F. C. Priestly 043° Oil converting process, J. H. Adams Steam trap, M. L. Richards mT 1S 
Engine starting device, gas, W. A. Hensen 007 Ore and coal washer, H. W. Falker et al Stone polishing device, J ge) cers Filan 
Engines,*variable exhaust nozzle for, Ham Ore screen, I R. Stanhope Stove and range constructic Mi = 
ilton & Twyman Ores, treatment of, C. M. Johnsen Donough 
Excavator, sewer trench, J. H. Johnson Oven, baking, S. Turner Stove or furnace grate, W. Clerkis 
Expansion bolt, G. C. Smith Oven shelf, A. B. Kingsland Straightening a h = appara 
Explosion wv, rotary, F. Beck Oven shelf, Michaud & MeGrath _ ,W. Machlet . , 
Explosive, Delvigne Pack opening Bs P jarates, A. R. McArthur er | — ate F - ~ ‘. “sa Brown 
Eye nting, W. B. Brown, J Padlock, F. we  Conesseenee , rx 
Eve guard. I. I Adt Panel board, z. A “ Olley Sucker rod elevator A. R. Peters 
Ey a Adt Paper drying apparacus, J. D. Tompkins Surgical ligatures and other purposes 
Faucet gage, cask, J. C. Newmar Paper feeding apparatus, C. von Glahn an H. J. M. C. de Gery 
Feed regulator, C. E. Warner Paper holder, roll toilet, A. B. & E Swimming bag, R. L. F. Berry 
Fence, L. S. Lachmatr reissue McEachron adr A " Ww oe , 
Fence attaching means for posts, wire I Paper making machine drying cylinder, O ale poe ges? “~'s switch 
A. Henning W. Dodge }— - a 
Fence wire fastening, J. G. Hall Paper, manufacture of wall, A. Trog _ ank operating Savio flush, W. G. Newtor 
Fender. Sea Fireplace fender @aper stock, elimination of coloring matter Ee aph vo m, % 3 Hines ¥ 
Filing apparatus, W. T. Grady . from, M Hubbard . » en and service system mmbined 
Filter, G. Fleming Pasteurizer, W. J. McKee Telep! Webster 
Filter, water, M. G Pasteurizing and refrigerating apparatus, elephone lines central station call system 
Fire escape, L. H. I combined, 8. Shapiro Suhetntie nas a get 
Fireplace fender, 8S Pen, self-filling fountgin, T. F. Gaynor wires oc A Aone H _ ' 
4 gr Spar y Penell, modeling, T. A. De Vilbiss Shafer I mecading dt vie lett ‘h und, Hi M “Hui ter 
Fia d fitting end Photographie printing machine, J. J. Shafer 4 . x IN - . 
Flue cleaners, device M. O Piano tuning appliance, F. Huggins al age: ke se = 5. Y 
Lewis ¢ Picker See Cherry picker. mi’ > nem Te Ma wer 
Fluid heating device, (¢ M. Ric Picture machine, moving, A. F. Victor 4 re Clamp 2 aie = : ; 
Fluid pressure motor and cont ing mech Pig handling apparatus, J. F. Schnabel “or a. reing fabric and making same 
anism theref W. H. Caha cleaning apparatus, gas, F. W. ¢ Tobac ” el ‘ B. De La 
Flushing apparatus, W. Guytor iniewind as maps aold gt. = ' “* F ve 
Folding box upling, F. Sargent robaceco pipe, J. B. McLaughlin 
Folding cup drawing machine F. A. Schuster Tobac i i. | Schult 
Frames of ‘ 0 found apparatus for clearing obstructions 4 ee win pe. B. Re oa . 
for van Rugen mm drain and other, W. Haddock Towit by aan + E. bw ig leist 
nveyer, H. Hammond Plant ‘thinning machine, J ’. Briscoe | T - 1s nee M. ‘ Tis b "D. PRADA 
ixer, A. Schmidt Planter, corn, A. H. I therman Tr rey — ae * > - nh - z. Min 
vv, O. Immermant Planter tension device, check row, E. W “a ing smotted tupulat = 
W. E. Crane Ryder ’ - 
J. Mathis Player, automatic, W. R. Crippen E — Rn ger ta : ~ - he oe 
B. L. Worthetr Plow shock absorber, E. Barr | entanens sleeee oes: & Sean 
pener, disk, Te Brennan, Jr Pneumatic despatch tube apparatus, J. G , | rranep - vrai ro w. ( a y ve 
Turek Maclaren 977.110 | i tation sys z F 
Game apparatus, base bal A. W. Weeder Pneumatic despatch tube apparatus carrier | 7 mg folatng ‘ 7 De 
Game, card, N. M. Hopkins I Emerson x } | Trolley bead, BE. N. MeCall 
Garment supporter, I Humphrey Pneumat marator, F A. Brenner 7 Seollew guard, 0. ee 
Gas and burner combina ! G A Pneumatic tube sectional, F. R. Baylis 976,840 TY pd oa Speck : Bh : 
Smith Pole and shafts, combined carriage J Trolley mane erie Hn Owes 
fitting, W. Corbridg Holmes Trolley retriever . Peterso 
ing H. Malley posts, base for, H. M. Hughes 49 | on locking device, H. ¢ Martin 
app aratus for transporting old, L. H. Scott 136 | 7 A ti ont eg artt 
vulating sheets of plate, L. De controller, automatic, H. R. Dun- __ a (Saas ae, ae we Blake 
g ap tus, H. L. Bartos Apgar =p 17,079 | Druck, electric, A. F. Batchelder 
gz me sm for fluid pressure er Printer’s rule in corner, straight strip Remate Gus i tower 
gines, H Dow curved wv tubular form, W Fr 1 x i oe” tage ge = = ‘San 
Grain decorticating machine, R. E. Kimba Ps 977,217 | ries ; “W Kas ~~ ' 
Grass cutter, A. Euchenhofer ite casting mechanism, ster | Tube ‘See Pn me ieee 
Grease gun. G. W. Stone, Jr A. W. Wood 7 Tube bend ne me “a RK ties & 
Grinding and polishing machine, F. Haydet ss inking device, D. W. Custer | Tube cleanis = mnavatin Rob tt yi} R 
Grinding machine, F. Welker or operating on fluids, B. G i Tube cleaning apparatus H kr. W ‘ la 
Grinding machine H t. Nichols I a Amcsiag a X » me a 
Grinding wheel, H. B. Nichols g mechanism, boat, W. L. Cramer. See por a = ; . 1 ~ “ yee 
Guy wires, take-up device for, E. C. ¢ J 1. Smith | maaan ‘ /~ ion W77.341 
lespic . friction clutch A. &. Anderson Type and type bars, mechanism for mak 
Hammer Cc. R. Embry chinery, J. H. Wallace ee, 2 H. Richards , 
Harrow C. King WwW. A. Cook | Type case, supplementary, M. A. Stert 977,239 
Harvester mn, J. Ricke centrifugal. F. W. Krogh Typewriter ribbon reversing mechanism, # 
Harvesting machine, D. J wer force, F. H tichards | tomatic, T. I uartnens 
Hateh fastener, L. W. Y Pump, power tire, H. D. Waterhouse | Typewriting machine, H. N. Josieyn 
Heating ce] electr Stanley Pump, vacuum, A Hy Sq uler | Type writing machine ae F Kurowsk 
Hides and skins, machine for preparing, I Punch press, multiple’ T. A. Banning, Jr | pare room, oatiiinan obs aia ; parte er 
chter ceed 977 Punching machine, C. F. Heinss [om i a! — > “"R . ieoard og OTT 140 
W. H. Fromhart 976,999 | Puzzle, J. von Brethorst ee oy oe See a 
ar 4 rypewriting machines, type bar bearing f 
cleaning implement Lobee 177,106 | Rack See Display rack EA Latea & Herrman 
electric appliance r, J. P. San Radiator, Lawler 977 202 | Trypogra aie Goce F. H. Richards 
1 7 Radiators adjustable ventilating connection Vacuum @ snenevar: Mathes & G dden 
Horses pills device for giving, J. J. Grimm 977,004 for, L. A. Girvin f Valve, 1 Dayne " 
Ilo supporter, E. D. Lowry 977,024 | Rail bond, C. R. Sturdevant Valve, wold 
Hiden arbon burner, W. M. Green 977,186 | Rail fastening, O. Payzant | Valve ; Ww taste 
Ice cream spoon, | Geier 977,382 | Rail joint, H. A. Christy | Valve “ena drill ommbings oO. R 
Ice scraper, G. B. Miller 977,211 | Rail joint, ¢ Lakosky . Amore . 4 
Illusory dramatic effects apparatus fo Rail joint, O. Payzant | ation! Gemenes Poe Ww ; 
producing, " I 976,976 | Rail joint, G. W. Robbins Vault, W. H. Holler et a 
Indicator. Sec oF Rail joint, A. Daly | Vehicle brake, G. W. Fishers reissue 13,175 
Initiation device ulir 976.851 | Railway crossing, L. Alexander oly el ic le rus ning 1 moter, W Juneat 40 
Insulating hanger, N. J. Bigham 3 lway, electric, R. P. Williams 4 | Vehicle spring  Merres. .. Z 
Internal combustion engine, E. Easthope, Jr lway gate, W. EB. Geddes Vehicle wheel Bor 
Internal combustion engine, J. E. Sears, Jr Iway rail joint, S. Ferris , | Vehicle wheel, W Q. Kennedy 7 
Invalid lifting apparatus, G. White way switch safety lock, J. R. MeKinnis 977,116 Vehicle wheel. cushion thread. H. C. Bro O78 wat 
Ironing table, A. J - ster Iway tie, metallic, W. D. Forsyth Vehicle wind, shicid 0 "eee "7 174 
Jar wrench, fruit, ¢ wt & Hoffmar t trap, W. S. Ward | Veheer package machine, H Roberts O77 
Key extractor, J. Ke tz 977,018 | Ratchet drill, F. E. Farley 76 | Voting eaten f tedenendend. s Ocus — 
Key ring, J. A. Prigge, Jr 977,221 | Razor, safety, O. Kampfe | = es . os 17 
Kilns, fuel burner for cement, M. F. Mar Razor strop, E. Hunold | Velesninore quick opening door for, J. K n 
gelsdorff | Receptacle washer and _ polisher J N Williams . "6 . 
Kitchen utensil, 0. ¢ serchtold iraves | Wagon brake xy 
I machines, casting-off bur for cir Refractory material, manufacturing, G. ¢ Ww all set ; A rT Weiss 
cular, R. W. Gormly 976,867 Fludder et al Wall socket. G. W. Goodrides 
Lacing hook setting machine, A. R. Hav Refrigerating car, L. H. Lister Ww art ng apparatus t matic trembl 
ener 977 reed | Refrigerator, F. C. Schmidt : | partic nl aa o. ©. Sen O77 238 
for p ng molten metal, J. W. Ca Reinforcing frames, fitting for, G M Wash bowl and basin MeIntosh O77 219 
laghan 977.271 Grabam 976,869 | Washer - ee Ore - : -- 
J. E. Allen 977,358 R. H. Manson scowesses SURSRG | saan ais 977.326. 977.921 
electric arc W. Legel 977,022 t wheel, I ’. Delaney 76.989 te . : wiaiueh gums - Bg 
inverted incandescent gas, P. Luca Ss d device, F. J. W Weiser W == “ ment ratenet m nan. W. 5 OT s{ 
manipulator, incandescent R H ‘ ocess by pectic aerob microbes | Water — proof composition of matter. 
stresser 977,158 current, industrial micro | Miek & von MH ydebrand . 
Amps cooling vane for second-class vegetal, G. Rossi 977,133 | water gage, C. I ekerean 
glower, A. Kusebauch 977,198 r mechanism, fluid operated rotary | Water beater pe J. Muirhead 
Lantern, railway, J. Wright 77.251 novement, G, A 97 A Ws motor, H. W Yost ; 
Latch and catch for doors, combined, ¢ M Riveting machine F Ipsoen | motor. H. I Blackwell 
Sexton .. 977,137 | Robe, automobile, J kk +] we, i Sena + ncetegga ne 
Lathes independent stop mechanism for j “pe ek drill, S&S. W. Brothers |  comagen ~ _ ( B. Ha man, J 
turret, J. G. Oliver 976,904 and chain clamp, J. 8. Sourek | Weaner, calf. J. 8 Weat .* 
Leather wringing machine, R. F. Whitney. 976.968 chain, or wire stretcher, J. 8. Sourek | Weighing and filling ma » i. Denk aan 
Lever, C. A. Murphy . 976,901 engine, J. Putman Weighing " fappasates "auth atic C R 
Line setting and casting machine, H. Deg engine, H. A. Massey Hutchinson. ; T7014 
ener 977,280 on heater, W. H. Van Horn Wheel lock. bicycle or ~ ie ” ethene , . 
Linotype machines, space-band buffer for, blasting, shield for hollow articles in Wheels, detac hab ’ 4 i sections’ rim < 
G. E. Wallin Bucsko 977,268 aE ays Ry — ai 
Liquid dispensing apparatus, H. P sh cord fastener, A. M. Woerner 977,247 | wheelbarrow. ~ Mm Varnianch oe ame 
Liquid dispensing device, J. Mande Sash, window, E. M. Matthews 7.415 | w histle. auecmatic wat : - r Rb 
Liquid fuel burner, McQuerry & Everett Saw attachment, C. W Newton Winding rr : aents . M leitet 7 4 
Liquid shaker, N. Christensen Saw, drag. M. L. Maxwell Window Ret aot. “t 6 Parr oe re ame 
Liquids, apparatus for storage and delivery Saw jointer, A. Stecker Window tent — G Allen one on? } ; 
of inflammable, R. Hausdorf 977,188 tool, "‘W. Wakley Window : at vr, A. A Mnthoncs \- 41 
Liquids, tan settling. filtering, and trimmer, rotary, F. W. Albrecht Wire aes D. P ‘Pane — one one 
collecting solids from, J. E. Rothwell machine, cartor Ww ; -_ ot ae ; A . 
Lock, vo te meas to packing cases, means Wr m.. pring grip holder for, ¢ I ans 
- F. Kuba ing, 8S. Stroh Wire grip, A. Svensesn n 
J. A. Fremor Separator See Butte. separator . ~ aatnine ti * ~ 4 
Locomotive boiler superheater. W. Stephan Separator feed apparatus, spir F. Pardee. 977,038 ™ 1 — machine for weaving, A. W 74 Oa 
Ifom jacquard mechanism, W. Pearsal! Separator plate, spiral, I Pardee Writing machi for the se of the b , , . 
Looms, false reed for, J. C. Kaemfer 977,033 to 977,085 a ae , Pe 
Looms, stop-motion device for automatic Separat« retarder for materials in spira , 
reshuttling, J. Rostran F Pardee 977,036 | — 
Lubrication system, C, A. J. Albert Sewing machine binding mechanism, Weis | A printed copy of the specification and drav 
| Lubricator. See Automatic lubricator & Robbins 976,964 | of any patent in the foregoing list re ates 
Machine wrench, E. T ack Shade making machine window B Ww in print issned since October 4th. 1 , ws - fy 
Manure distributer, chemical, L. Frennet Tucker 176,949 | nished m this office for ) cer vided th 
Mashing process, J. M. Lasche | Sharpening device for lawn mowers, Barber name and r Oo > gtitent dined : . 
| Massage vibrator, A. E. Ellis & McQueen date be ¢ f Munn & ( I 
Master plates, making, H. McPhee Sharpening device, razor, A. De Vivo Broadway, N Yort 
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plays an important part in these maneu- 
) vers Weiss and other experimenters 
have shown that the flight of a gull is 
made unsteady and even impossible by 


and in 


| ing machine 


| 








FLYING MACHINES, LIVING AND LIFE- 
LESS. 
(Concluded from page 457.) 
birds are lifted by 
wind blowing horizontally against the in 
of their wings. 
from the ground or 


sustained and even 


clined under surface 


No bird can rise 


a constant altitude in the 


air without moving its wings, unless the 


direction of the wind is more or less 





upward, as is often the case. 
Sudden 
mospheric 
to flight 
successfully 


gusts, shifts of wind, and at- 
great impediments 
birds can struggle 
The 
valiant in this re 
believed The 
not because it 
gives 
by taking 


eddies are 
Very few 
against a tempest. great 


soaring birds are less 


spect than is commonly 
stormy petrel is so named, 
because it 


braves the storm, but 


warning of a coming storm 


imprisoning the neck in a starched collar 
Most insects appear to make great use of | 
the abdomen in maintaining equilibrium. 
Wasps employ the abdomen in alighting 
turning. 

As a general rule, 
check their horizontal motion by 
the body, and the extended neck, 
and tail, nearly vertical, and insects ef- 
fect the same result by bending the abdo- 
men forward. 

The sustaining 
plane are analogous to 
bird, but while 


birds, in alighting, 
holding 


wings, 





surfaces of an aero-| 
the wings of a 
the bird propels | 


soaring 


itself indirectly by occasionally flapping 
its wings, rising and then gliding 
obliquely downward and forward, the 


aeroplane obtains its horizontal impulse 
from a screw propeller. 
Some beetles which are sustained by 
their’ rigid wing-cases, and 
propelled by a helical movement of their 
present a closer analogy 
except in form, and even 
they have been imitated 
who is constructing a fly- 
of ovoid form, balanced and 
propelled by small wings. It has been 
experiment that bumble 
hymenoptera can be deprived 
and butterflies 
wing area, with- 
.—Adapted 


elytra or 
posterior wings, 
to the aeroplane, 
in this 
by Dr 


respect 
Amans, 





proved by bees 


and other 
of their 


robbed of much of their 


posterior wings, 


out losing the 
from 


power of fligh 


“Lectures pour Tous.” 
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The Future of Rubber in the Far East. 





page 459.) 
of native coolie 


(Continued from 
Now this is the history 


labor in the jungle in the Far East, and 
no doubt the same thing follows in Brazil 
as far as the wasteful gathering and de- 


In Brazil 
the scarcity of labor is conceded to be the 
great drawback in procuring crude rub-| 
ber; efforts to import labor have 
so far been an absolute failure, thus leav- | 


struction of trees is concerned. 


where 





ing the shiftless Indians to be practi- 
cally the only labor available. This scar- 
city of labor does not exist in French 
Indo-China, Siam, Malay Peninsula, Java, 


| 
Labor is plentiful. Under 


English planter can get 
from India he} 


and Ceylon. 
English law the 
all of the Tamil 
needs, and he also has the great Chinese | 
recruit from. In alone 
hundred thousand Chinese 
in each year, and they are | 
country, as well | 
successfully work the | 
supply the civil- 
Java the Dutch 
million Javanese coolies 
to draw on—an inexhaustible supply. 
Knowing these facts, a parallei can be 
drawn between the future supply of rub- 
ber for the world and the present supply 
of cinchona bark from which quinine is 
obtained. The interesting history of cin- 





coolies 


Empire to Siam 


nearly one 





coolies come 
the ag 
as the 


riculturists of the 
men who 
great tin mines which 
ized world with tin. In 


have thirty-five 


| 
| feated some of 
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chon: iiture in the past century will! ed as yie Iding rubber. When about fifty 
be repeated in the history of rubber in| miles to the westward of the Mekong 
this century. When that noble Spanish| River, near the town of Mok Dahan in 
woman, the Marquesa de Chinchon, noble northern Siam, we traveled for two days 
both birth and nature, went among] through a magnificent teak forest, which 
the sick beggars and prisoners in the|grew at an altitude of from three to 


city of Cadiz in Spain in 1562, 
suffering from fever the red 
Peru by returning 
and 


jails the 
giving those 
powder 
Jesuit 


brought from 


fathers and conquistadores, 


which was said to be good for “heating 
of the blood and all humours,” little did 
she think that the cinchona tree from 


is obtained would go down 
but so it is. 
Cinchona 


which quinine 
to posterity named after her, 
red cinchona; 


Cinchona rubra, 


flava, 

This red bark soon achieved great re- 
pute in curing malarial and later 
in the century, both the 
Dutch and English governments sent ex- 
peditions to Brazil to procure specimens 
planted in their colonies in the 
Out of varieties 


yellow cinchona. 
fever, 
seventeenth 


to be 
East Indies. 
containing different 
alkaloid quinine, the 
pedition picked out the two or three 
most valuable, and 
other side of 
To-day the 


twelve 


scientists of the ex- 
vari- 
eties which were the 
these carried to the 
the world and planted there. 
plantations of Ceylon and Java supply 
the chemists of the world with cinchona 
bark from which to extract quinine and 
its allied alkaloids, and Brazil has sunk 
to second place. There much cin- 
bark in the jungle as 
was in is not 
other, 


were 


is as 
Brazilian 
past, but it 
with the 
supplanted it. 

what will happen in 
to the rubber which 
Brazil. who has not 
Far East for the past ten 
years, the change is marvelous and won- 
derful. In great areas of land 
are being planted with Hevea Brazilien- 
sis. Labor is plentiful and cheap. In 
Dutch are energetically at work 
thoroughness, 


chona 
there 
wanted in 
which has 

This is 
the next few 


times 
competition 
practically 

exactly 

years 
comes from To one 
been in the 


Ceylon 


Java the 
ith their characteristic 


nging great tracts of jungle 


land into the active produc- 
e great plantation of Para 
h labor unlimited. In the 
Fede rated Malay States, especially in Se- 
langor, in Negri Sembilan, Perak, Pa- 


hang, and Johore, enormous areas of 
jungle as well as great coffee and tapioca 
being replanted with rub- 
ber. In Kedah, Kelantan, and Tringannu, 
the three Malay just ceded by 
Siam to England, also, the wor” is being 
pursued with great energy by large com- 
and Malay and Chinese labor is 
In Siam, and in the penin- 


Siamese Europeans are 


plantations are 


states 


panies, 
plentifui. 
sula, both and 
going into the business by wholesale. The 
French in Cochin China are looking into 
the matter of rubber cultivation to off- 
set the the de- 
creased amount of rubber gathered in the 
jungle, looking to the cultiva- 
tion of Para rubber to do this. No place 
in the world is so favorable to the cul- 
tivation of Para rubber as is Ceylon, 
and the west coast of the Malay 
Climate and conditions are 
eight years or are 
although the planters have 
to fight for what they get, as white ants 
and other enemies of rubber have to be 
combated with, as in other parts of the 


loss of revenue from 


and are 


Java, 
Peninsula. 
ideal. In 
ready to tap, 


less trees 


world. 

It has been my lot to travel through 
the Federated Malay States, also in Siam 
from Burma to Indo-China, from west 
to east and from north to south, from 
within two hundred miles of the frontier 
of Yunnan in southern Chins to the Gulf 
of Siam, across the frontier into 
Indo-China, in the course of a residence 
of five years in the Far East, so that I 
have had a wonderful opportunity to see 
what the jungle as well as the cultivated 
This also applies to what 
On a recent journey 


also 


areas can do 


I saw in Ceylon. 


of about tv red miles, most of 
it made by d elephant, going 
to within a vely short distance 
of the south se frontier, I had 


of discovering a 
efore 


the unique « 
tree which hi 


proportions of the} 


been report- 





four thousand feet, in the foothills of the 
Himalayas. After leaving this teak for- 
est we had a rolling country, with the 
valleys showing characteristic tropical 
vegetation of bamboo and palm, and the 
higher ground showing mostly trees of 
hard wood such as rosewood and ebony, 
the country being very much open like 
an English park. Being 
ride an elephant on account of illness, 
as I could recline in the howdah, I had 
an opportunity to notice particularly the 
traveled very slowly 
there being 


compelled to 


vegetation, as we 
with a large expedition, 
eleven elephants to carry the sick, and 
about six hundred men, including offi- 
cials and soldiers, with H. R. H. Prince 
Damrong, Minister of the Interior of 
Siam, at the head of the party. As we 
journeyed along, I noticed my mahout, 
who was walking beside the elephant, 
every now and then cut the branches of a 
certain tree which I had never seen 
before and feed the elephant with them; 
and while doing so, large quantities of 
a white juice ran from the cut ends. 
The elephants seem to be very fond of it. 
I procured some of the juice, and found 
it to be good rubber, and brought some 
of the branches and leaves home with 
me, carrying them for six hundred miles 
through the jungle. This tree the Laos 
people call Mai Chan. On arriving 
in the United States, I sent samples of 
the leaves and twigs to the Agricultural 
Department at Washington for classifica- 
tion. Secretary Wilson informed me that 
the botanical experts of the Department 
had decided the tree was Ficus Rumphii, 
and that it had never before been re- 
ported as yielding rubber; that many 
other trees of different species of Ficus 
also produced rubber. 

About the same time a French traveler 
in Tonkin, French Indo-China, discov- 
ered a new rubber tree some hundreds 
of miles to the eastward of where I was. 
I believe it to be the same tree, and that 
stumbled upon the same fact. 
The tree is very similar in appearance 
to the Boh tree, the sacred tree of Bud- 
dhism. Of course the natives would not 
allow a Boh tree to be touched in any 
way. It is rather doubtful if this tree} 
will be of much commercial importance. | 

In conclusion I would say again that | 
the jungle will have to give way to the 
plantation and that the key to the situa- 
tion will be labor unless as may happen, | 
some genius may invent synthetically 
some substitute which will take the place 
Stranger things have hap- 


we both 





of rubber. 
pened. 


bo 
o> 


AND ESCAPES THEREFROM. 
560.) 
consist- 





HANDCUFFS; 

(Continued from page 
variation of this method is used, 
ing in a small instrument, shown in Fig. | 
14. By placing the finger on the end of 
this device, and by turning the larger 
wheel with the thumb of the opposite 
hand, the plug, first of one cuff and then 
of the other, may be removed. After that, 
the “fake” is employed to unlock the | 
cuff in the regular manner. 

There are two varieties of “thumb | 
cuff’ in use—the old and the new. In 
both cases, the thumbs of the two hands 
are retained by this cuff, made just large 
enough to close over the thumbs. (Fig. 
12.) The old style was fastened by — 
of a padlock, the release from which 
was by picking the lock. In the new | 
style of thumb cuff, it is impossible to} 
use the key when the cuffs are in post- | 
tion, consequently a “fake” similar to | 
that used in the Bean giant cuff is em- 
ployed—held between the teeth, inserted, 
and in that manner the release effected. 

It would be useless to detail the actual 
methods of procedure necessary in order 
to open every style of cuff presented to 





the performer. It is simply a case of 
expert knowledge, dexterity, persever- 
ance, and the possession of certain 
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